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70| 0.33  1.31 | 2.94 5.22 | 8.16 11.76 | 16.00 20.90 | 26.45 32.65 | 39.51 47.02 | 55.18 64.00 | 73.47 83.59 | 94.37
68|/ 0.35 1.38 | 3.11 5.54| 8.65 12.46 | 16.95 22.15 | 28.03 34.60 | 41.87 49.83 |58.48 67.82 | 77.85 88.58 | ¢
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641 0.39 1.56 | 3.52 6.25| 9.77 14.06 | 19.14 25.00 |31.64 39,06 | 47.27 56.25 |66.02 76.56 |87.89 ¢
621 0.42 1.66 | 3.75 6.66 | 10.41 14,98 | 20.40 26.64 |33.71 41.62 | 50.36 59,94 | 70.34 81.58 | 93,65
e 066 1.78 | 4.00  F.1111.11 16.00 [21.78 28.44 | 36.00 44 44 153.98 6400 |75.11 8711 ¢
581l 0.48 1.90 | 4.28 7.61 | 11.89 17.12 |23.31 30.44 |38.52 47.56 | 57.55 68.49 |80.38 93,22
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54 1] 0.55 2.19 | 4.94 8.78 | 13.72 19.75 | 26.89 35.12 |4b.bb 54.87 | 66.39 79.01 |92.73
s2|l 0.59 2.37 | 5.33  9.47 | 14.79 21.30 | 28,99 37.87 |47.93 59.17 | 71.60 85.21 | G u
501l 0.64 2.56 | 5.76 10.24 | 16.00 23.04 | 31.36 40,96 | 51.84 64,00 | 77.44 92,16 v
4811 0.60 2,78 | 6.25 11.11 | 17.36 25.00 | 34.03  &i.44 156.25 69.44 | 846,03 C ¢ «
46| 6.76 3.02 | 6.81 12.10 | 18.90 27.22 | 37.05 48.39 |61.25 75.61 | 91.49 c - c
44| 0,83  3.31 | 7.44 13.22 | 20.66 29.75 | 40.50 52.89 | 66,94 82.64| C 1 : | i
421 0.91 3.63 | 8.16 14.51 | 22.68 32.65 | 4b.44 58.05 | 73.47 90,70 : T\
40fl 1.00 4.00 | 9.00 16,00 | 25,00 36,00 { 49,00 64,00 |81.00 C 2 2|
38| 1.11  4.43 | 9.97 17.73 | 27.70 39.89 | 54.29 70.91 | 89.75 Y_X oy oCX 1 W
361 1.23  4.94 [11.11 19,75 | 30.86 4&.44 | 60.49 79.01 | C C (E 2 (H)z 2
341 1.38 5.50 12,46 22,15 | 34,60 49,83 |67.82 88,58 2 2
32! 1.56 6.25 | 14.06 25.00 | 39.06 56.25)76.56 C
30| 1.78 7.11 116,00 28.44 | 44.bh 64,00 | 87,11
28 2,04 8,16 | 18,37 32.65 | 51.02 73.47 C USE OF TABLE
261 2.37 9.47 | 21.30 37.87 |59.17 85.21 Example:
244 2,78 11.11 | 25,00 44,44 | 69,44 C Assume W = 40 ft. and C = 0.45 ft.
2211 3.31 13,22 | 29.75 52.89 | 82.64 Find Y for X = 8 ft.
20{| 4.00 16.00 | 36.00 64.00| ¢
18(] %.94 19.75 | 4b.44 79,01 Table shows Y = 16.00% of C,
16} 6.25 25.0056.25 C or 0.16 X 0.45' = 0.072 ft.
14|| 8,16 32.65 | 73.47 —_—
12][11.11 &4.4&6| C
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wiach

10' min.

GENERAL NOTES

Dimensions of ditches and dykes, as shown
on Plans, are top width, height and length.

Ditches shall be constructed with a min-
imum grade to prevent erosion. Ditch outlet
TYPE A DYKE treatment shall be as provided on plans.

See Std. C~3.02 for parallel channel and
dyke treatment with respect to recovery area,

j Width
1' min. depth ' 10' min. I

and width

IO,'I Slope

CROWN DITCH

Median control line profile grade
TYPE B TRANSVERSE MEDIAN DYKE

* Slope relative to grade of median
at intersection with toe.

=1 1'=6" min,

I 4'-6" _
GRADER DITCH

Representative slopes only. For
specific slopes, See plans.

20' min. to
N ’ , [toe of slope

vl
i : i [[ >S‘hou1ders fin. rdwy.
[

*’ -
£ °°/ ; o Dyke side slope rate.
3 5 ! H™(%1 max.,10:1 Desirable
Plans will indicate which N gl 5 . .
side of ditch the dyke is % >, / ’/ R i }_/2.1 max,, 4;1 desirable

b 1 d. Width
to be place L—*— TYPICAL DYKE INSTALLATION AT STRUCTURE DESISN APPROVED STATE OF ARIZONA SRE/V74
DEPARTMENT OF TRANSPORTATION

DITCH AND DYKE Place dykes at structures to DIVISION OF HIGHWAYS
create a water cushion. APPROVED FOR . ___STANDARD DRAWINGS
DISTRIBUT) DRAWING NO.
gﬂﬁ% Ditches and Dykes c-3.01




- 38' Recoverv Area

Distress Lane ~¢-2.00 Series
- Slopes

30' Recovery Area

General
Slopes

: Tyvpe A Dvke
r_—*J

* If channel lies within recovery area, use
continuation of emb. slope for inner channel

DYKE OUTSIDE RECOVERY AREA
slope and 4:1 slope rate for outer channel
slope.

4.
:1 ma.

td, €-3.01_.

CHANNEL

30' Recovery Area

Distressl
Lane

GENERAL NOTES

See also Std. C-3.01

DYKE WITHIN RECOVERY AREA

DESEN apeegyen | STATE OF ARIZONA REV
DEPARTMENT OF TRANSPORTATION
DIVISTON OF HIGHWAYS

APPROVED FOR STANBDARD DRAWINGS

DISTR'BUTI:N . CHANNELS & DYKES DRAWING NO.

Tvp. ParALLEL INsTaLLaTions  |C-3.02




9'.p" Normal or 2' widened shoulder line

1/2" expansion Flow A A.C, Pavement
joint. Preformed N lrl"{ “ IIWHI ””IH; BARRE 1/2" expansion joint.
joint filler. 1 x ‘ L b -1'-0"i J’ Preformed joint filler,
= o —
E\ [ ol ‘
———1\ 1 Lt :B 9 - | ¢ /
r— - =2 sk
N gy T FS =
- e @« N O NPT ‘ 3\ Embankment Curb
i ; = See std.c-1n.01,1
; 1R | ee . .01,
R | j ® for details,
Ly a o
‘23, L 7!_0" i
—N M —LN | | I [ | Indicates inlet
. SINGLE INLET S~ — Symm. about ————— Indicates spillway
& ¢_, for
E 4'-0" min. _| Double Inlet @ Preferred guard rail
= 6" Fill slope post location.
L ]
} ’ i,
_l L_()u ——1/2" expansion joint,
g Preformed joint filler,
6 X 6:10/10 wire mesh. SPILLWAY SECTION
SECTION A-A K3
il - - ‘]
e
[ [
L
ngid rail NOTE: Where rock is encountere:, £ l !
Lqn p . the outlet may be omitted. Z |.E ] g
Normal or 2' widened == - | E | | e
)
roadway width, See A[ e B L] | ol E
Stds. C-10,01,1 & , 1o
C-10.01.2 1'-0” R'l9" - I
. Los Spig;. T~
Finish grade. ' ! Inlet J!\ Subgrade ~— _ _ |
b shoulder ¢ x 6:10/10 ~
A.C. S wire mesh. . &
)
6 X 6:10/10 wire mesh i
cont. bottom & sides.—"
6 X 6=10/10 wire
mesh in apron
t_nrr
[ | 5' - 6" = et
NOTE: When the outlet is used, the wire mesh shall extend 6" . ;
through the joint intoc the outlet in lieu of bending 10"

into the key.
Spillway invert slope shall be uniformly downward SECTION ON SPILLWAY G,

from A to B. DOUBLE INLET

GENERAL NOTES

Concrete for the spillway inlet,
spillway and outlet shall be Class

Concrete for the embankment curb
shall be in accordance with Section
611 of Standard Specifications.

OUTLET DETAIL

|

DESIGN PREVED STATE OF ARIZONA REV
W% DEPARTMENT OF TRANSPORTATION |6/74

DIVISION OF HIGHWAYS

APFROVED pfoR STANDARD DRAWINGS
Mﬂ‘j DRAWING NO.
SPILLWAY, EMBANKMENT C-4.0|




Flow

[

b J

A.C. Pavement

|t

g’

10"

2! 1

ﬁk\\\\\_

Spillway inlet

r=1
[N |
[

-

T

Dpreferred guard rail post

location; I or 2 way filow.

Warp inlet conc.

Normal or 2' widened shoulder line.._!

to meet elevation of

top of tank

2 — 1/4"x3 1/
galv, J bolts

f/a

6”

& nuts,

Y.B/SH hole

[

1'-9 3/4" 1.D. |
| pal 1

DETAIL-ANGLE
SUPPORTS FOR

TRASH RACK

DETAIL-TRASH RACK
STEEL TC BE GALVANIZED

AFTER FABRICATION

24" X 4L'-0" annular C.M.P. tank.
Steel: 16 Ga.,

®yaries with subgrade slope
and pavement structure
thickness.

3" min.

6 X 6-10/10 mesh

Class A concrete

C.M, P, outlet on rock

Stub 3w, 16 Ga.
annular or
helical C .M.P.

PLAN-INLET

4 required,

2-way flow
symm. about {

M x3"x5/16" £

!J.

ll"

Embankment Curb,
See Std. C~10,.01.1 .

el

7

-~ -
VK‘

B

[

L

A

N

joint,
joint filler

1/2" expansion
Preformed

Anchor sta
#6 bar 4!
10 ¢ to ¢

#4 bars, 1'-0" ¢ to ¢ horiz. and
vert. Place 1 1/2" clear to inside
of walls. Bend end wall vertical

bars 1'-0" into floor.
21 g™ ////////77

S

kes
long\' -ﬂ—

DETAIL ANCHOR

_,___ijr*

#9 galv,. wire
ties double

wrapped.

7
C=? 112‘§'f :_.
I b = 8" 1 in 6 batter L
' : { /both sides o
— i "I':w

},)"3 - #3 bars cont. length
14'-9" field bend;
20'-6" field bend; 2-way

SECTION A-A

‘ *61_0"
-

1/2" expansion

l-way joint filler

joint, Preformed—

OUTLET-HEADWALL AND

CONCRETE APRON

Outlet

1

4'-0"

81_0“
—p >

*Varies with fill slope
and pipe cover.

*1'-3”
-

6 X 6-10/10 wire

mesh in apron

OUTLET DETAIL

GENERAL NOTES

Round all expcsed concrete corners.

Tank, stub, trash rack and angle
supports shall be shop fabricated,
welded and galvanized in accordance
with AASHO M 36.

Stub shall have annular corrugation.
Downdrain piping beyond stub may be
either annular or helical.

Permissable couplings shall be mech—~
anical, heat—shrinkable polyolatin
sheet; one piece lap type neoprene
gasketed or slip seam; all 12" min.
width and 18 ga. min..

Inlet invert slope shall be uniform—
ly downward from one foot inside of
embankment curb base.

Inlet and outlet concrete shall be
Class A. Embankment curb concrete shall
be in accordance with Section 611 of
Standard Specifications
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C-2.02 Slopes

C-2.01 Slopes "
*
Embankment Height
4 5! 6’ 71! 8! 9" 10" 11% 12% 13% 14" 15' 16" 17' 18' 19" 20' 21' 22" 23" 24" 25! 26" 27V 28! 29  30' 37! 321
y e N T o
IERl YDA MED) KN K W)
AL S —(§§>~—{§§>ﬁr \i}/ (o3) - — - -
15" : > el N _
16" @ \*5) 03 @
17 -y
197 - -
20" —@“@"@' 26 @ ~
2 L ma) | o B
2 (BTN D vy
2)2” “@"@'“" i @ 7N ]
55” 3 @ ,,,,,-‘L‘ ] @ 62
o otete] — | o
2[7|| ‘
_ | 4
e feta alirs
29" (e
= 6 —
30 @" @ TS
o = : EH—=
6
32" 4::>~4<:}1 23 ) 168 ‘ID
33 [EPN
. 70 T
 [ofele : 015
C-2.03 Slopes ,
l |
Embankment Height GENERAL NOTES
o 50 6 71 g 9 10" 11' 12' 13" For C-2.01 slopes with emb. height
T2 over 24', L = L for 24' emb. height from
o table + 2.24(emb. height - 24).
13
lw.'ZEEX For C-2.02 slopes with emb. height
150 (23) over 32', L = L for 32' emb. height from
16" o~ table + l.8(emb. height - 32),
17 24} For €-2.03 slopes with emb. height
g P Thickness over 13', L = L for 13' emb., height from
19" (25)_ table + 1.8(emb. helght - 13)-
201 (P Indicates thickness of pavement structure.
2qm OIndicates Length of Spillway.
22 (26) Embankment,
23" (27) height ~™
R Sy
24!!
25" KZBI T =T
26‘!
27",
28" {29)
29”
30”'
3 (30) - i DESIEN EPRRVED ~ STATE OF ARIZONA REV
EPay (1) }p DEPARTMENT OF TRANSPORTATION {5/72
33n DIVISION OF HIGHWAYS
YAl (32 APPROVED GBR L _STANDARD DRAWINGS
35 (33) ??5’7? o SPILLWAY, EMBANKMENT PRAWING NC
36" S _ LENGTH TABLE C-4.03




Slopes

C-2.01 Slopes

b

12' 13'

14

' 15!

16'

Embankment Height

i7" 18" 19" 20' 21’

22!

23"

24"

257

izll
13"
14"
15"
16"
1711
18"
19"
20"
21"
22"
23”
24"
25"
26"
27"
28"
29"

bt 3

L b

LI s e o W o
' o

(J8)

|

(G
&)

44

N

fgﬁ

N
{70}~

C-4.,03 Sliopes

Embankment Height
7. 8! 9' 10! 11!

120 13"

12"
13"
14"
15"
16"
17"
18"
19"
20"
21
22"
23"
20"
25"
26"
27"
28"
29"
30"
31"
33"
34"
35"
36"

N l
\L6/ 5o\

o

/3

(5
N

A

L
X

G

(22)

026

(30 ]

P Thickness—

JEmbankment
Height

Original ground line

DESION APPRUSLD
/

GENERAL NOTES

For C-2.01 slopes with emb. height -
over 24', L = L for 24" emb. height from
table : 2.24(emb. height - 24),

TFor C-2.02 slopes with emb. height
over 32', L - 1 for 32' emb. heicht from
table = 1.8(emb. height - 32).

For C-2.03 slopes with emb, height
over 13', L - . for 13' emb. heizht from

table v [.8{emb. height ~ 13).
P Indicates thickness of navement structure,

(‘\TﬂdiC9tnﬁ Lrongth o f Doumdrasr
icates h ~f Downdratr

Sy e

~ STATE OF ARIZONA
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Radii shown for single curbs are typical

throughout for respective type.

NOTE:

h-curb height as shown on Plans.

VIO S

1" R"‘ -

r

SURE
Ro d way width

2 1/2”

L

)

1/2™ batter

8 1/2¢
}

TYPE "A"

For 6" curb height or over

Roadway width
-

gl

1/4” R

1/2" batter-’

8 1/2"1

TYPE "E"

Roadway width

£

R _SLope 1/8” ﬁer Lt ]

Roadway width

1/4" R

“.F. "
7" 1 *

1

}2; batter~/

8 1/2"7 _ Roadway width

,L._ll 8|| 7 l
1'-4" 1,1/4" R 21" ﬁ—[:/ 1 2'-10" 4
|/ ' | i
rf___“‘]?ﬂ’ = iy | 1/4" R
' _ELF n 1 1
% Jj ! ©

8 1/2"7

~ Roadway width

7 "
1/4
gu I 2 rkr / f2'-10"
- m B e 1 -
1/4” R_‘- "-:» ’ Eﬁ "-.b:.j-‘l, } 1/4“ Rjj_
1I__9rr R—ZA Teont = [ iof B ED
" b“ R 1'-6" /1/2” batter
" batter
TYPE "F"
Line as used
?n pla?s fo; 2 1/2" Roadway width
ace of cur
line, 6kJ 1'-9 | x
1/4" R z,
) 4“ R '
~1 A~
1/2" batterJ/
TYPE HGIT
1‘-6.' ‘ 1' 0" 1!_6i| :: 4 1/2"—*4 ﬁ t 2'-0! -]
'trowel ~ 1/2" R—, Slope to
‘ ! A 1/4" Ry
R}

40"

1'-0"

6” 6II

451/2" batter

fit crown
fln R //‘1/4" R

1/2" batter <

Width as shown on plans

Slope .0l' per fr, I

CURB TERMINAL SECTION

width

Driveway

per Plans

CONCRETE SIDEWALK

DEPRESSED

Center joint required if
driveway width over 20°'.

CURBFORIHUVEWAYENTRANCECM%Emdcmmﬁe

A

t Sidewalk

4
Driveway

: slab joint. Preformed
: S joint filler
|
5 f : —
PLAN
Sidewalk-g
L = ?"B'_T.
SECTION A-A

Joint is required between driveway
slab and adjacent sidewalk.

D sipEw

ALK AT DRIVEWAY

1/4" R
1/411 l/l‘r”.EX-

- pansion
joint. Pre-
formed joint
filler.

B SIDEWATR EXPANSION JOINT

AT STRUCTURES
CENERAL NOTES

ed curbk and gutter shall be Class A
concrete and may be either formed or extruded.

Finish shall be smooth trowel with final fine brush
finish parallel Lo the curb.

Curb, or curb and gutter, shall have a hand tooled
or sawed joint ! irch te 7 1/2 inch deep at locaticns
matching the joints in the adecent P.C.Ce pavement or
at approximately 15 feet centers when adjacent to bit-
uminocus pavement. At tangent points in curb returns, anq
at structures, joint shall be constructed with 1/2'
bituminous type preformed expansion joint filler conf-
orming to AASHO M=33 or AASHO M-153, Type B, extending
all the way through the concrete for expansion reiief,

*When curb and gutter section is located with the
roadway section sloping toward the gutter, the slope
provided by the 1 inch drop shall be in addition to
the roadway cross slope. Similarly, when the curb and
gutter section is lccated with the roadway section
sloping away from the curb, the gutter slope shall
match the roadway cross slope.

Sidewalk shall be Class A concrete. Finish shall be
by float, smooth troweling and trooming with brooming
transverse to traffic. L/A" edged expansion joints
shall be located to mabch those in adjacent curb, at

60" intervals with no curb and at driveways and ad =
acent structures Yxpansion Joint filler shall be
nremolded and comfmrr to ASTM D 1751 surface
shall be marked into rectangles not less than 12
square or mora than 20' sguare with sceoring tool
which leaves edges rounded,
]’?lGN AE’PRQVE" C"T' ATE O[‘ [D‘I—If\h TREY

W’f%“% DEPARTMENT OF TRANSPO@TANON 6/74

Sidaualk

Sne S1lL

DIVISION OF HIGHW
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NOTE: Shaded
area to be
constructed

& measured as
valley gutter.
Area(sq.ft.)/4!
=lin. ft.

" jein
_;‘Lﬁ e 01 (T¥po)

1/4" joint.
Curb Type l'IHH’

Gutter:

valley gutter

TYPICAL VALLEY GUTTER CONSTRUCTION
AT STREET INTERSECTION OR ALLEY

Normal crown—x\\\

1/4 Line
‘\\\|

A = Overall curb and gutter width,

d = Drop from point controlled by grade to
outside edge of gutter.

F = Total crown from § elev. to gutter grade.

a = Distance from ¢ to inside edge of gutter.

b = Distance from outside edge of gutter to
point controlled by grade.

e = Drop from ¢ to inside edge of gutter.

Std. C-7.02

Cutter grade
Normal crown

between grade
_preak and ¢

—Mean elev.

Stralght gfade when
, valley gutter is used. |

Single curb and combined

Gutter grade

\%—Gutter grade

/ |

1/4 Line—/

FORMULA FOR QUARTER POINTS

curb and gutter will be S = Sum of intersecting pavement{ widths, (Distance between
measured along the back gutter grade lines.)
of the curb. D = Drop from center of intersection to center of return
where S = O0' to 90", P = 0,17
. . " S = 91' to 100", P =0.18
CURB & GUTTER MEASUREMENT "5 = 101" to 110', P =0.19
ON CURVES " s = 111' to 136', P = 0.20

PD =

Drop from center of intersection to quarter point.

STREET INTERSECTION GRADES

Joint

N

/

SECTION B-B

SECTION A-A

1
Curb ZGutter

TYPICAL CONCRETE ALLEY OR
DRIVEWAY CONSTRUCTION

GENERAL NOTES

To determine the value of F,

see roadway typical section.

For Curh and Cfurter details,

see Sud., C-5.01.

Wiy
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Indust. Set Back Line —/’7

*¥5See proper city or county regulation.

[ | '
o
: ZPL

pa
L. ’i' =%
1
‘,,,______HT___ ___J_____..___.________J

Ry

| 1
1

J_G_______N

— - . - -
10" Min. _J l’ _ 40" max 1 Q © | _R1 ’ ¥ LR 100’ Desirable
30' Max | |* | "1 10 Absolute Min.
| o s |
K % ' 2
PN N 5
- Res. o Joint Use - Type A o
| 2
. Comm. & Induﬁ./_ ] Type B —_ 5
g ‘“T . 1.58B ﬁ\.g 5'/ E
g/ =
) °
! W = 25" min. .
{ | 30" max o] N
R-1 = 20" min. R-2 = 25’ min. R-3 = 80° R4 = 20" min. !
30° des. 40 des. i
RURAL DEVELOPMENTS
f !
Lo .
! 2P.L. E“?P-L
] ! indust. Set Back Line lr
N L RW -3 T e
(4) \
45 min
' ] . l | |
) _j_ @ | @ L @ o+ (5) . @ e
LR N R A N AR Ll

{1) 70" min., 20’ des.
(2) 15" min,
{3) 25" min., 40" des.
(4) 40° min

{5) One way coupiet for
use only on one
way roadways.
{6} 40" max. joint use d'way

* Residential: 10’ min., 30’ max,
Commercial:
One way, 15" min., 30’ max.
Two way, 25 min., 40' max.
Industrial: 20° min., 40’ max.

URBAN DEVELOPMENTS

GENERAL NOTES

Paved Turnouts: Plans notation will be WxL, surface material, type and standard.
Example: 20" X 30" A.C.T.O., Type A, Standard C-6. 01, Show R graphically,

Base material shall be the same as what shown for main roadway, unless otherwise noted.

Excavation or embankment for turnouts shall be included in quantities for main roadways,

Dimensions indicated as minimum shall be avoided whenever possible in favor of those
indicated as desirable.

Driveways and depressed curbs shalt be located as neted on plans or as directed by the
Engineer,

The Type A’ turnout is the preferable turnout design. Type ‘B’ and ‘C' shall only be used
when absolutely necessary.

Driveway Types:

Residential - one providing access to a single family residence, to a duplex, or to

an apartment building containing five or fewer dwelling units.

Commercial - one providing access to an office, retail or institutional building or
to an apartment building having more than five dwelling units.
one directly serving a substantial number of truck movements to and
from loading docks of an industrial facility, warehouse or truck terminal,

Driveways for high volume traffic generators shall be approved individually by Traffic
Engineering Section.

Driveways with curb returns in urban areas shall be installed only with the approval of
Trattic Engineering Section.

Joint Use Driveways - it may become desirable for landowners of adjacent properties to
require a joint driveway to service hoth properties. if this is the case, only one of the two
adjacent landownrers need apply for the access permit, but a notorized written mutual agreement,
signed by all parties involved, must accompany the application form.

Construction of curb, gutter and sidewalk in urban areas by the permitee, along that portion
of the highway frontage under permit application, may be a stipulation of the permit approval if
there appears to be reasonable need.

Drainage structures shall be provided under driveways where necessary.

Industriai -

Commerciat & Industrjal:
20" min., 40’ desirable.

Residential: 10’ min Max- Grad 5% |

| esidentid! o o
. Shidr, fine ——" | industri! > == '
_ Shide e |

2% min. }j“" e :

[ 5% max. T \
\\\\]

RURAL CROSS SECTION

: I
| : 6% max. 2 i
i [ — . ;l-_—" T ) |

[ \\—%_‘_\‘ t
x —t .
| H
URBAN CROSS SECTION !
[orsgvimseid T STATE OF ARIZONA TREY
L) L DEPARTMENT OF TRANSPORTATION |6/74
Ik f | DiviSiON OF HIGHWAYS /74
T CTANDARD DRANINGS ]
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TURNCUT & DRIVEWAY LAYOUT




DETOUR "A" ENTRANCE (Left turn)

g4
3]
3 &
1 .
o .27 - o *%
2 53L.27 . = Adjuste@ tangent section lengths
- N S as required for Stds. D-6.07
o0 & . Ramp LS distance
@ + [
o} L .
g : 8
o < A
: o 3
o 30 i
o
Entrance taper Full width
— .
Entrance taper
~
3
o Ny
+ 2
A o AT
. AN DETOUR "A
a. o 2 NOTE: Dimensicns - angular aod distance - used con drawing
< ! W above are exemplary. 70 m.p.h. design speed was
? e used. Reier to table for basic design information.
]
*
g 267.13 i \‘9
i e g o e
@n 4 Width 24' or 28' ‘
v DETOUR 'B" ENTRANCE (Right turn) S, L ) o -
— - - B NN ! |
eNy i i Slope sr osuper ;
— ‘&f D e —— %\
Base & bit. mix see pla Q‘O
GENERAL NOTES T T s,
SPECTAL DETOUR SECTION N
Detour "A" entrance shall be used where approaching vehicle must turn -
left. Detour "B'" shall be used where approaching vehicle must turn right. Taneent Curved nntrgncc . ) B
Detour from a horizontal curve: On the inside of the curve the detour Roaiwa' Roadway Design Max. ilorizontal tLurvature
take off shall be a curve, see table. On the cutside & tangent take off shall L J i : Speed - N 1 o N n*
be used, A vertical curve may be required to effect a smooth grade change. T wiat . Delon . LIE 0, AJE 20 -
The design speed shail be comparable between vertical and horizontaﬁ Entrénce Entri}aper EAlStlin:ﬁngi ?;ﬁo¥?‘ Do superelev, | o Supereley,
alignment . Design Def'l, hor14.; £ ake > Ca&e 70 3 09" /ft, 30 06" /ft,
S e Speed Angle Curve [ oil Curvejo urve ) T 5 7
The entrance design speed of a detour shall not be less than the normal '*ﬂ%@‘“ ’’’’’ 40T t v 29301 o0 30 ’Oi./gt' 40 .?§,Q£E.“
posted speed of the existing roadway. The design speed for the remainder of 60 3° 20 30 3031 20 - 40 ‘0"éft' 9 5 °5§,/}t'
the detour may be 20 m.p.h. less than the normal posted speed. T 40 R 0 40 Jﬂo ’QZ,? L on -Orréft.
Any intermediate detour entrance may be designed on the basis of normal &0 60 40 ] 507 6° 30 = 77/ FE 1) A -
posted speed less 20 m.p.h. where visible construction activity has slowed TS 109 A T 79
traffic fer the preceding 1/4 mile, . 60 77 8
The minimum width of the detour shall be 28' for existing roadways 34' or 79 50 9°
wider and a minimun of 24' for existing roadways less than 34" in width, ' g° 102
The entrance taper tor Detour "A" shall be extended until full detour
width is attained. For Detour '"B' the entrance taper shall be extended until
a winimum of 14" is attained bevond the edge of existing roadway.
Any deviation from this standard must be approved by the Plans Engineer
and Traffic Engineer and the Engineer shall submit the alignment and profile * —— e

of the proposed change for their review.

Native material used in constructing the detour embankment will be
considered suitable for backfill around pipe; however, it shall be reason-
ably free of rocks and debris

Mmemmmma AT TT ossemmann} —— - -
WUrve nNOs 1l SUpPETreievations

are

for a design speed 20 mph les
than entrance speed.
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2 - 2” X 8” 1/4‘ h d
" + hot poure
nominal timbers bituminous material
» P.C.C. and sand filler
§ indicates sawed contraction control joint i pavement Bridge approach slab
CN indicates construction joint e e - :
LL indicates longitudinal joint v -Bituminous pavement. il :-ed.t=i2’ min. = 'T‘ RPRoNN. v
See Std. C-7.02 NN ' \ [ R4 -
\ . I - 3
4 : by
\ AN N \\Qﬁ\ éi Gd - [-=|is !
\ 1 spikes top /718" #gage ¢
e . s —— - - I / e course
i Bituminous Pavement | = . . ;ﬁk\ SR FR \\ and bottom; //r ber £11i
AR S B IR RN < S NES N N T Z 8 spaced per plans “timber filier
\ \sHSQSQ§§§;\\§SQS§§§§:\ \S \\<:§Si s$§—-<§.b 8} \Qggi Depth as required.
SO OO N
§Q$>§S§§Q\ gﬁé%%%&ng\ \\\\\ \Q:E§S§-—QQ§ \\3 N - Bridge abutment
O\l Concrete Q\§bavementi QSgSLL» >§§::§§§§§§\Q§§Sl SECTION
ot R Ceca R RN SO R R N

; \\ \\’\\\\ NN \\\:\'{T\\\

N

\
L

N

N

A\

Stagger joints
as shown —

T s

< Bituminous'

A

o \\\\\\ DR \\\\§ \
RN RSN AN \\\of pour '

10'

éL—Typical joint sequence
PLAN
See General MNotes:

1?_0H ll_Oll

[ﬁ#B bars, 1'-6" ¢ to ¢
®1Indicates P.C.C.

thickness

CONSTRUCTION JOINT CN
%o pe used at ena of pour

TRANSVERSE EXPANSION JOINT AT

%o BRIDGE APPROACH SLAB
=
+1 "
T Lt1/8"
S
o
- ~[ 1/16"
Sealant ‘—;\\
Backer rod
Initial GENERAL NOTES
Saw Cut “3/16" All transverse joints shall be in line

with joints in adjacent slabs.

At intersection of side roads or streets,
joints shall be placed to give the intersec-
tion a symmetrical appearance while conforming
to the cross section of the intersecting road
or street,

Timbers used in transverse expansion joint
shall be rough redwood and conform to commercial
grade.

Backer Rod = (Expanded cellular rubber) Shall conform
to the requirements of ASTM D 1056 Grade # SEE 41.

SAWED TYPE &
CONTRACTION CONTROL JOINT

DESIGN APPROVED STATE OF ARIZONA REV
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r]h-A

/r——Concrete curb & gutter

i Py 12! 12°
Longitudinal Joint Type "G" ‘1’
| [ Longitudinal Joints Type "E'" or "F" - 1'-3" 3 Concrete
Eﬁ {See General Notes) max. u curb & gutter Longitudinal Joint
FEENE U O T NS T TN TR SR S GHUN SN SH T S SN NN S W GHN S T N S SR S NI GH 0 I SR N n 9 T e ”E" or ”F”
T 1 ] YP
T T \_' ¥ 1 ] T T 1 T T T L] AI L] L] L L] 1 1 1 L] 1 T T L L] T T 8 —
- f#4 X 2'-0" bars ‘ s S e ey T —5;_ - -
o~ oA Std. C'7.01 2 .. - < ? ‘. ‘ - :“h "'. “
] Z 6 ¢ to ¢ max. Joint Ty-pe CN“\ Z g . j$. N 1_" || R . fv e, . >
W longitudinal joint Type "H" Longitudinal #4 X 2'-0" bars with
> L % Joint Type "G" approved chairs or bars
9 Existing concrete 4 ;1—_T; = may be machine placed
-
-t-—ytt————— - SECTION A-A
Ly o Sealant '

1/4" radii

PLAN

j

]

rl ’ a . ) 4 ) . ". _‘ '_“
_‘: R L o ' t - -
S '- v -‘ ‘b ) ‘ oo /,/—_#4 ¥ 2'-0" pars ———

s

J

Y-

Jde
g

N S v

.

JOINT TYPE "E" Note:
CONSTRUCTION JOINT "t" indicates
pavement thickness
174" radii
!
'S - ‘ R v
<- . v .’-_ a .
= v . v-' . . "K
. 3 R
Curb & - v o YT e
Gutter +— - v o ai:f‘“‘“H—-Pavement
. - . -
V v ..' 4 "
. .

JOINT TYPE "G"

LONGITUDINAL JOINT DETAILS

chairs—

Initial
Saw Cut —"

. ! LT 1)
O o
o N .
N
J L. - 'j i
[ _ _ [} i

a*' YR T

. I| . - .l;"_<‘

| . Ay . T

JOINT TYPE '"F"
CONSTRUCTION JOINT

- 1/4" expansion

joint. Prefcrmed
/// joint filler

joint seal.
1/4" radii—
AN

e . ) « T h-]
- " » " - ‘ . .
<>$ . . .4 d
S -
LY [
° -
» L] -
: ~J

JOINT TYPE "H"
EXPANSION JOINT

GENERAL NOTES

Existing concrete

Joint Type "H"

in slip form Ttype pavement construction,
Longitudinal Joint i{vpe "F'" shall be used. In
fixed form type construction either Longitudiral

Joint Type "E or "F" mav be used.

Backer Rod - (Expanded cellular rutber )

Shail conform

to the requirements of ASTM D 1056 Grade # SEE 41.
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Existing
bituminous pavement

N

0

Existing
bit. pvmt,

Concrete

Manhole Type No. 1;
Std. C-18,01

1
v I
i
|
<
~N
ol >
c
@ |
E
ap @ |
c >
- @ |
O
o ]
e A
L I
=@ |
5 J
SN
“ ->
|
|
|
!
J\r____.J
|
PLAN
Vari Wet thoroughly
aries and paint with
2' min, grout.
e
o Existing
W
) conc, pvmt,
#6 bars—/
Manhole type No. 2
or 3; Std, C-18.01
SECTION

PAVEMENT CUT REPLLACEMENT FOR MANHOLE

Width of cut vdries

Ia Wet thoroughly
and paint with

r"‘_* / grout,
SRtk S Sy T TT T oI
£ » B e« T
L e P A PR S S S Y
“~Existing e R .
pavement B “—Concrete
%
U”‘ lrench 1
min. | width ™~
CUT IN CONCRETE PAVEMENT
Width of cut varies /’Same surface as
N s euxist. pavement
™~ P uniess otherwise
i Vi noted.
g — - = = -_— e T S —
T 7 TR
b — e e e - — “ - R . T e e e
Existing SRR I v
pavement . R <« -_;h\-Concrete
N 7,
N /
l> &
N
Y y
Lt-on Trench )J
min. width o

CUT IN BITUMINOUS PAVEMENT

GENERAL NOTES

All concrete shall be Class A.

Kl
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Parallel Deceleration

DELINEATION NOTES

1. Striping shall be in accordance with
Std. 4-M-109.

2. In case one or both sides of paved
gore area abuts P,C.C. pavement, raised

pavement markers are tc be installed as
follows:
(a) Right main rdwy. edge line,

std. 4-M-2,01, Type G, 25

intervals,

Left ramp edge line,

Std. 4-M-2,01, Type H, 25'

intervals,

3. 1L both sides of gore area abut
bituminous pavement, no raised pvmt.
markers are required.

(b)

F‘ Raised Pavement Markers. See delineation notes | ;w
I I it > -
o | 7 N o | ~
o | ) B - Constr. Q___j? - _%_ =4
o~
o xk ~]
— ™ i 5
- 294 [ ;T
—_— 24.79 Constr, £ —
—_— Tz
— ——
——
Direct Angular Exit
*Normal to Ramp 12" Stripe 4 Stripe /
T
)
*%Normal To : -
Main Roadway
Raised Pavement Markers. % _
See Deliniation Notes ~
e B o o RS TR S S~ |
T - o mﬁfConstr. E_'*T? ) | AAA*ﬁ?
1 P
- Constr, § B S
onstr. g T
r . - i E|
T — ! : .
30040.49 Ls!
1;; jr\f hiI(n-j-
]

& A

Stripe
—_——

GENERAL NOTES

1. For ramp cross section details,
see 5td., C-8.02.

2. For gore area paving details,
see Std, C-8.02.
3. GShaded areas indicate diiferential

4.

shoulder delineation.
Parallel deceleration is to be

used only under special conditions
necessitating ramp curvature ahead
of nose.
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1

Raised Pvmt. Markers., See Delineation Notes

Note: Use

%Il

joint and preformed

joint filler in any portion of
the periphery abutting P.C.C.

pavement.
Plan
@
4" Class A Conc.
4%
- - S S - W - R W,

GORE AREA PAVING

DELINEATION NOTES

1. Striping shall be in accordance with
Std. 4-M-109,

2. In case one or both sides of paved
gore area abuts P,C.C, pavement
raised pavement markers are to be
installed as follows:

(a) Right main roadway edge line,
std. 4-M-2.01, Type G, 25'
intervals.

(b} Left ramp edge line, Std. 4-M-2.01
Type H, 25' intervals.

3. If both sides of gore area abut
bituminous pavement, no raised pavement
markers are required.

3

;

- L f,_,_,,,,______‘{
q‘l - T . K — _ - —
.-2 —I— R S {{ Constr. E"“';’ l {
py D BB 7 R T T A MR N % 3 T e _J h
-ty 7 T L L Ll o — L”‘ 1375.3 —1 Constr. L 1007, P
z AT | S~y Constr. f— g [ 50:1 Taper 3 : ] 200", 24' Ramp
0.49 Ls min. W
,rl!éi) I
s /,/””l - L
3, i:::::——'f”_z_,.--—" d\ 50" P **Dist, normal to main
o . = é :
L u 4" stripe |12" Stripe 2 roadway constr, €
—
22' Diamond, 24' Loop
1" deep longitudinal scores Finishing Course
in sections averaging over I'" deep lateral scores
15' in width, 7 at 15' max. intervals.j7
s/ s S - s s T T T oo
Mg =]
amt / ' I
o / | ;! RAMP CROSS SECTION ™~
P | 21
RO :

GENERAL NOTES

1. The 50:1 taper and corresponding
offsets shall also apply when the
main roadway has curvature or com-
bined tangent and curvature.

2. {Gore area paving joints and scores
shall be edged with a %" R. tool.

3. Shaded areas indicate differential
shoulder delineation.

4. Min, nose paving length shall be
that required to attain a width of
20',

DESIGN_APRROVED ARIZONA REV.DATE
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SHOULDER GROOVING

>

‘ml B See Groove _Spacing Table ji i _’_ ) ) ) B o
T A ' 2/ —_JF
PZeN S Y A Ay / ___________ Z 4

Shoulder Shouider With Embankment Curb

Normal

No Shoulder Grooving

500’0

Entrance Ramp

No Shoulder Grooving

2' Widened Shoulder , Taper & Emb. Curb

3"x 1" Corrugated
Configuration

+ ot
4 Iy
—
A.CFEC. [
J\J e

After A.C.F. C. Compaction

After ACFEC. Laydown

SECTION A-A
BITUMINOUS SHOULDERS

SECTION A-A

P.C.C. SHOULDERS

2" Shidr
Widening

GROOVE SPACING
Design Speed )
Per Pians Spacing

MPH. Ft.

80 60

70 50

60 45

55 40

50 35

40 30

GENERAL NOTES

Grooves in curbed shoulders shall terminate at the
face of the single curb or gt the edge of the gutfer.
Grooves shall extend through pavement edge of shoulders
with no curb.

DESIGN APPROVED STATE OF ARIZONA =
_ DEPARTMENT OF TRANSPORTATION |*™ @
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See Detail No, 1

Std. Flared

Terminal Section
See Detail

No. 2

Provide Std. holes
in all beams

Shldr.
Grade

Reflertor tah.

See Detail 4.

Tnatallad

facing traffic, on posts
at 37 1/2' max. intervals.

1 3/4" X 3" X 3/16"
rect. washer with

Fin.

E

] ‘4H

2-1%
Nuts

8 3/4"

Pier or

T
|

T
I
J

Max. Post
Spacing

)

J 6‘—3" Iy
[
I

L

—— =

GUARD RAIL FACE ELEVATION

"x10"Bolts,
&

Nl

1-13"x10"Belt,
/ Nut & Washer
1" R{msx.)}
2%

}..____

BT ol

4 .24 Drilling Anchors

DETAIL NO,

1Y =4

max.

L i
N (See Note 3)

5/8' mach. bolt & 1 3/4"
x11716"x9/64" washer.

Length determined by total
/ block thickness and self

drilling anchor.2 Reqg'd.
‘ (See Note 3)

5/8'x8 1/2" carriage
h bolt, Use 2 - 1 3/4"
i xMx3/16" washers

i

M x8'x

Pe S| i

Aif;:::k thickness

as rvequired,

SECTION

"

4

- —

SIDE ELEVATION

Min.
12 ga.
plate

DETAIL NO. 1

1" X 11/16" sleotted hole

8" A
‘jg;q (See Note 7)- Fﬁ__ - 3" o
2 |y b2 \ 2
T {;;14% AW
2 ,
5| [ I>1-3-1 5/16" Holes i’ 2 12" /r\'¥
| !¢I?~§" Plate oy
bk ;

—2-13/16" Holes

3 - GUARD RAIL POST INSTALLATION ON STRUCTURES

High reflectivity reflective
sheeting (See Note 8)

m REFLECTOR TAB
DETAIL NO. 4

ELEVATION

N with 1x11/16" slotted
holes, one of which shall
be recessed 1" into
bleock back of block,
DETAIL NO. 5 - ATTACHMENT OF GUARD RAIL TO STRUCTURES

5/8'x1 1/4m
button head
splice bolt
with recess
nuts8 Reqg'd,

1'-0 1/4" |

DETAIL NO. 2

GENERAL NOTES:

l. Posts and block shall be nominal 8" X 8" rough,
unpainted and pressure treated after holes are drilled.

2. All guard rail, fittings and hardware shall be
galvanized steel.

3. 3/4" self drilling anchors (Detail 3 & 5) shall
have a minimum pullout strength of 1500# force in 2500
P.s.i. concrete minimum.

4., For additional details see Std C-10.02.

5. Reflecdtore tabs shall be either 3003-H14 Aluminum
sheet, 0.063 inches thick or Galvanized steel with a
minimum thickness of 0,164 inches.

6. Reflective sheeting shall be placed on side
facing oncoming traffic.

7. Bend ends of slotted tabs up against mounting
bolt after installation.

8. On reflector tab use high reflectivity silver
reflective sheeting on the right hand side of all
roadways. Use high reflectivity vellow reflective
sheeting on the left hand side of divided one way
roadways and left side of ramps.
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8" 3"
609 spikes qu 11"

2/ bleck AN

5/8"'x18" button head
bolt, 1 3/4"x11/16"x
9/64" @ washer and

recess nut. Face rect. #
washer, see Std. €-10,01 L1'-o" .
o~
Hin
_,E_\ Hinge
Point

L
!

Normal Shldr, Normal Shldr,

g — — —

[
L |
1
! : Width ! Wwidth
| | I
t- sub ' ] !
grade |
/(Emb. Slope LJ'\{ 4 - r\r 4
With Embankment Curb IYPE A INSTALLATION Without Embankment Curb
8" x&'x1' 2" )
/ block
X ,","
‘-""I: o
ﬁ;-_-_-_"_'.: - ‘{[" b s
1
Hinge 1ot 2' Widening | Normal Shldr. y 2' Widerning '_I_Nor‘::fdltShldr.
Point ; Width Hinge Point

- »;’ \Slope as Required
Normal Slope per Plans

,__
by
.

I

3

\_ Subgrade
/émb. Slop~ &
4 Without Embankment Curb

With Embankment Curb

TYPE B INSTALLATION

GENERAL NOTES

Type A Installation: Guard rail face coincides with normal shoulder line.

Type B Installation: Guard rail face coincides with widened shoulder line, DESIZN APPROVED STATE OF ARIZONA REV.

See Std, C-16,81 for details not showm. DEPARTMENT OF TRANSPORTATION

See Std. €-10,01,2 for Type B Installation plan views, d DIVISION OF HIGHWAYS 5/78

Concrete for the embankment curb shall be in accordance with Section SrTSVED ERR SUAKD RiILANEIfBRchglf\gIEI"GI% TR

611 of Standard Specifications. Z%//L ' : : -
wipEnine pETAILS - skcrion |C-10.0l.|




Appr. End Treatment

Emb,. Curb Shoulder or Hinge Line déz
/ /m— - S

= T L e e i s L) ——
A i e o s s oty wew a sy oo RN pe— e 25:1 Taper
Guard Rail ’ *
Y

Normal Shldr Line — B 75" ,
<

raffic

TYPE B INSTALLATION WITH EMR. CURB

Appr. Fnd Treatment47
rFe

p——

2! Shldr Wldenlng Normal %hldr Llne——/ﬂ/ ’ . 50"

———
—

TYPE B INSTALLATION WITHOUT EMB, CURB

Note: ©No taper involved in Type A instaliation without embankment
curb, Use a 25:1 taper for a Type A installation with

embankment curb, :
o Note: i'or further single face

guard rail, pavement widening
and embankment curb details,

GENERAL NOTES see Stds, C-10.01 & €-10.01.1

Type A Installation: Guard rail face coincides with normal shoulder line.
Type B Installation: Guard rail face coincides with widened shoulder line.
All embankmeat curhb shall bhe protected bv guard rail. Guard

rail, exclusive of flares, shall not begin or end within

embankment curb length.
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d ]
e ' min. ‘;ﬁo spikes, 2 per block

8" x & x

el M 1'-2" block
} ) D& 1 3/4" x M x rub railj
DIE OW- - _ I 3/1¢" washer _— e L= —— L
- |E S e H SR with "x A== 77
11/16" slotted
hole each side,
——5/8" x 2% button head bolt
- & recess nut,
@ ~—
! == —.:_i}r\"xw—ﬁ‘ x 2" Chan., 8.2 1b., min.
~ . \ length 12'-5 3/4", See Detail
- \ Ne. 1.
TSI
Median grade line——" : ' ] 2- 11/16" round or square holes
! "" . " '
" L o in channel & ® for 1 %" x 5/8
1 3/4" x 11/16 - 8 button head bolts with nut &
x 9/64" Cut steel = - v washer,
washer, 1 each side, : ; &
) | ‘: DETAIL NO., 1-RUB RAIL SPLICE
: 1 5 (Splice at post only)
]———-———— ————— Q
oo
— 2
g G
MEDIAN BARRIER g O
R 1'«4"  Approx,
10 Ca, std. guard rail plate;
Calv, after fabrication.
o o
1 [ ]
~ B
3 ™
o //
s
_I_I_DL__
! [
¥ ,
o~ 1'-0 1/4"

2" x 3/4" slot in chan.
& B for post fastening,

—splice R,

DETAIL MO, 2=-BUFFER END SECTION

>—Slotted holes 29/32" x 1 1/8"

M x 11/16" rect, or slotted holes in chan. &
t for 1 %" x 3/8 button head bolts with
nut & washer,

7378 x4 1/2'x 3/8"

CENERAL NOTES

For other guard rail details, see
remaining C-10,00 series standards,

Guard rail and rub rail post bolts
shall not project more than 1", If
adjustment shortening is required, threads
shall be left in functional condition.

DESIGN APPRGVED STATE OF ARlzoNA REV.
9@2{2 DEPARTMENT OF TRANSPORTATION |6/74
a DIVISION OF HIGHWAYS
;iigl ;ﬁﬁ P STANDARD DRAWINGS 1
, : GUARD RAIT, | eAwNG N
i MISC. DETALLS iC'i0.0Z




' widened shoulder line
. A/ 8 H® B A B A~>~H HA

2! widening

Normal shoulder line-ﬁ//’_

6!

._3||

Standard
3ee Std.

g8 *®

R%_

flared terminal sectio_
C=10.01

~ 06' desirable minimum

Tangent line

2|

a—25:1 taper

X
Normal roadway width Type A ; F = 75' (Use Table I) Type B ; F = 100' (Use Table II)
Note: F = 100' min. where navement
—=———TRAFFIC structure slope exceeds 12!
TABLE T TABLE II 1i
[ Y (Feet) Y (Feet) e
X DR X 0w
3"0” &1_0|| Sl_ou 6""0" 5!_0" 6!’_0“ 73_0” 8!_0!! 9!_0!! 10!_0||
12'-6" | 0,08 0.11 0,14 0.17 12'-6" 0.08 0.09 0.11 0.12 0.14 0.16
25'-0" | 0.33 0.44 0.55 0.67 25'-0" 0.31 0.37 0.44 0.50 0.56 0.62
37'-6" | 0.75 1.00 1,25 1,50 37'-6" 0.70 0.84 0.99 1.13 1,27 1.41
50'-0" 1.33 1.78 2.22 2.67 50'-Q" 1.25 1.50 1.75 2,00 2,25 2.50
52'-6" 2.08 2.78 3.42 4.11 | 62'-6" 1,90 2.28 2.66 3.01 3.42 3.91
757-0" 3.00 4,00 5.00 6.00 75'-0" 2.81 3.39 3.94 4.50 5.06 3.62
87'-6" 3.81 4,57 5.34 6.10 6.86 7.66 c-10.01.2
100'-0" | 5,00 | 6.00 | 7.00 | 8.00 | 9.00 | 10,00 T
Y = (W)XZ/F2= Offset from Tangent line to guard rail.
W = Distance between Tangent line and desired location
of end of guard rail,.
F = Length of flared guard rail,
X = Distance from beginning of parabolic flare.

[CJindicates the preferred distance

When the value of W and/or F is different
than values shown in the tables, use the formula
to compute applicable Y values,

Where necessary, dimension F may be in-
creased to provide better alignment and grade.
Type A ) Installation on normal shoulder

Type B ) Installation on 2' widened roadway
shoulder line.
Type B installation without emb., curb is

shown, Type A installation without emb. curh
is the same except that inside face of guard
rail coincides with normal shoulder linme and
no pavement taper is involved.

For details of Type A & B installations
with Emb., curb, see Std, C-10.01.1 and Std,
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F as specified,

See Std, C-10,03

Beg. shldr.M

NOTE:i Indicates
10"x10" post & block.

As noted on Plans

44— 2-WAY TRAFFIC—P»

Varies

Z Normal shoulder line '

2' widened roadway shldr. line.

25:1 taper as shown.
C-10.01.1 & C-10.01.2

~ F as specified.

See Stds.

L -
6'-3" post spacing 313" 50" min. See Std, C-10,03 VI
: 6'=g3n )
Detail A? ~ Detail B—>__ =3 Beg. shldr. taper ‘/

Normal shoulder line

«—1-wAY TRAFFIC

Begin 6'-3" ., 21_q"
post spacing ,
N 10" X 10"
Q post & N
s block
7z
o
O[>t

Standard flared terminal section

DETAIL A

See Detail C and
General Notas,

Guard rail end shoe
and connection bolts.\'.

2" widened roadway shldr. line

25:1 taper as shown,
C-10.0L.1 & C-10.01.2

¢ Guard rail o

See Stds,

Begin 3'-1%"

splice

post spacing

DETAIL B

GENERAL NOTES

Where necessary, dimension I may be increased to
provide better alignment and grade.

Connect end shoe to dado with 4 - 7/8" high stre-
ngth bolts with washers set in internally threaded
tubular expansion anchors having an externally slit
expansion element and a single cone expander. Tensile
proof test load in 2500 p.s.i. concrete shall be
6500,1bs.

The guard rail end shoe shall be galvanized in ac-
cordance with A.S.T.M. specification A 123,

For construction details of guard rail attachment
tobridge, see Plans.

Type A) Installation on normal shoulder
line.

Type B) Installation on 2' widened roadway
shoulder line.

Type B installation shown. Type A

installation same except that inside face of
guard rail coincides with normal sheoulder line.

3 29/32" X 3" slots
["_ﬁ : | /I
| {

3/4™ x 2 1/2" post slot (optional)

10 ga, stee17

3@4, [ J
« —O
e | =
PN e
T o L—T" — = | =
;.-;r[ P — [ 1
2” Z‘Il l“ll .A%II 4%” 3![
» - - .
2' - 6"
DETAIL C
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I Traffic

50" Min.

F = 250'

Bridge without

safety curb

For post spacing and

details see Std. C-10.0u

©0

NOTE : l Indicates
10" x 10" post & block

"1

/\r

Normal

‘51 widened roadway shoulder line

shoulder line

=

2' widening

2!

Hél_3u

@ CASE NO, 1

50' Min.

25:1 taper
Lot § -

| I/r—Fin. shoulder line
|
I \\nuTangent line

Median G

BRIDGE

Standard flared terminai section

F=250'

,r—Fln shoulder line

GENERAL NOTES

When the value of W and/or F is different
than values shown in the table, use the formuia
to compute the applicable Y values.

For construction details of guard rail attach-
ment to bridge, see Std. C-10.04 and Plans.

Where necessary, dimension F may be increased
to provide better alignment and grade,

Type A) Installation on normal shoulder
line.

Type B) Installation on 2' widened roadway
shoulder line.

Type B 1installation without emb. curb shown.
Type A 1installation same except that inside face
of guard rail coincides with normal shoulder line.

For details of Type B installation with emb.

curb, see Stds, C-10.01.1 and C-10.01.2

<}I£§££lﬁ. | Normal shoulder line L: 25:1 taper
B T“““T““\Lﬁty:ﬂld;.:n‘g‘“ —""_T_ PP
1 d d d IIH H i H | I i _\—Tangent line
6'a3qnr
BOX CULVERT —> [‘\3.1 =
' widened shoulder lin yp. i
Median q‘._,—/’ -
NOTE: For guard rail post
installation on structures, ®CASE NO. 2 BOX CULVERT
see Std. C-10,01.
® One way roadway shown. For two way
roadway, use symm. guard rail flare
Y(Feet) and fixed dado attachment at trailing,
X W end of bridge.
26' 30! 34" 38" 42!
12'-6" .065 .075 .085 .095 »105
257=0" .260 . 300 . 340 .38 .42
37'-6" .585 675 .765 .86 295 2. 2
50'-0" 1.040 1.200 1,360 1.52 1.68 Y= (WX%/F°= Offset from Tangent line to guard rail.
62'-6" 1.625 1,875 2.125 2.38 2.63 W = Distance between Tangent line and median center line.
757.0" 2.340 2.700 3,060 . 3.42 3.78 F = Length of flared portion of guard rail.
87'-6" 3.185 3.675 4,165 4,66 5.15 X= Distance from beginning of parabolic flare to any
1007 -0" 4.16 4,800 5,440 6.08 6.72 12'-6" multiple of parabolic flare.
112'-6" 5.265 6.075 6.885 7.70 8.51
125'-0" 6.500 7.500 8.500 9.50 10.50
1377-6" 7.865 9.075 10.285 11.50 12.71
150'-0" 9.360 10,800 12,240 13.68 15,12 .
1627°-6" | 10,985 | 12,675 | 14.365 | 16.06 | 17.75 NOTE: See also, Flans Div. Desien
175'-0" 12.740 14,700 16.660 18.62 20.58 '
187'-6" 14,625 16.875 19,125 21,38 23.63
200'-0" 16.640 19,200 21.760 24,32 26.88
212'-6" 18,785 21.675 24,565 27 .46 30.35
225'-0" 21.060 24,300 27 .540 30,78 34,02
237'-6" 23,465 27.075 30.685 34,28 37.88
250'-0" 26.00 30.00 34,00 38.00 42,00
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Normal Shldr. Width

2' shldr. Widening Normal Shldr Width

2' Shldr. Widenini;7

(Typ.) _/
Traffic %100 25:1 . 150" *100!
! | Taper . .
For 2-way rdwy., (Typ.) 200" Des, Min,

flare symm,
about this line ISOLATED INSTALLATION

1-Way Roadway

2' Shldr. Widening
Normal Shldr. Width__i : : %
| 25:1 Taper -

!
, 50" lvar, |
| 1

*100' 50"

*100'

2-WAY ROADWAY OBSTRUCTION

11 F[T[T

Cut
1

(Typ.)

1P

l *100" LNDIHI&]. Shldr, Width

NOTE: Tie approach into preceding cut. If
no cut precedes fill, begin approach end
treatment 125' prior to required area,

FILL PROTECTION

! 50! lVar.! 50" ! *100'

—_——

2' Shldr.
Widening

Min. beyond
required area

— e b

Normal Shldr Widt‘hl S? v m :—-25:1 Taper (Typ.)
2' Shldr. Widening

BOX CULV, WITH DRIVABLE MEDIAN

50" (Var,; 50' *100" 2" Shldr. Widening
25:1 Taper (e~ b L e a W | ornal shlers wideh

lvar,l 5 ___ k250"

—

BOX CULVERT WITHOUT DRIVABLE MEDIAN

WA -

Lacus e

, . TR
Sed Lype D itustaliatlul

*% Std. median flare
25:1 Taper (Typ.)

L 560' | Var,

' 100" 2' Shldr, Widening

pe— - T T T T o _ .
= T T T T T T T RS0 g o e easet — e
Med. ¢ Chain Link Cable Barrier w
___f_\\?s N - - |8l -
v ]
L)
RS —— i _r_[__l_—
""_" - I I — -
BRIDGE STRUCTURE WITH CROSS ROAD
@ If distance from face of pier to face
of guard rail is less than 2', attach
50! 75'
guard rail to pier, See Std. C-10.01
. L
—— __ Shldr.
tess chan c'—|  ENE T Y Y 1L STy
Shldr.— 125| LZ' Il]ihg @ —
Q:;Taper shall not exceed 50:1
-
e e e e e 40' min. Jl:m
——
o < Std. c-10.07" —
_—

Buffer Eng Sect.

BARRIER TRANSITION AT OVERPASS
MEDIAN BARRIER TERMINUS

Traffic Lane——\\\~rTraffic
*100' 50! 50'

GENERAL NOTES
This standard does not establish
warrants for guard rail installation.
Max. post spacing shall be 6'-3',
See Stds. C-10.01 through (¢-10.,12 for
all installation details..
See also Plans Div. Design Memo

Shoulderi
_/@'E 4-2

. . 5:1 Taper
Guard rail required
: (Typ.)

if less than 30°' No. 74-1
® 2' min,
u DESIGN ApFAGyED STATE OF ARIZONA &4
Pllly | ocrep i 8 Tiimanon
PIER ABUTMENT OR SIGN BASE
RIGHT SIDE OF ROADWAY ARPROVED FOR GUASREAR!\A%?RD DRAWINGS GREWING NG
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201 =0
216" L 51.-0n (’I‘y'pical) 36" Minimum
|
f |
— - - — — — —— — - | —_— - -
= ki
- < =
pugw g — = —— —— —— —=
1 ) b
PLAN
No. 6 "S" Shaped (Type 1 Shown) Construction Joint (See General Note &)
Rebar.

T%ﬁ X léﬁ Deep Contraction Joint

| __\1.1_
_*i-l an 0. 6 X 2'-2" Rebar <;7

- - ;- -\
]

21 _8"

e

-t -

I
|
N
I
|_1 '_O"
Al
I
I

%2
—i_“ “1
3n

Clear

_ 7 e g 1z

8"

SIDE ELEVATION b—

" Radius (Typical) 1" Radius (Typical) GENERAL NOTES:

ti" 3 1. Median Barrier shall be constructed by the
slip form or extrusion method,

k— 2, When obstacles are encountered which prevent

the use of slip form equipment, the closure shall

be accomplished by the use of stationary forms.

., 3. Unless otherwise specified on project plans,

7 &—| ——F No. 6 X 2'=2" Rebar, the Type 1 Median Barrier shall be constructed,

10" ///// Construction Joints 4. Concrete shall be Class S, design strength

Radius only

f'c = 3000 p.S.i-
5.  If the footing and barrier are cast
, monolithlicly No. 6 "S" shaped rebars and
‘(/// optional construction joint will not be
N e required,
gggag S" Shaped 6: _Construction joints shall be kept to a
minimum,. Joints shall be finished with tool
having a 1/k inch radius.
—1— T 3 Optional 7. GContraction joints shall be sealed with
.___4 Construction Joint 2 approved Jjoint sealant.

- 41! [,_n
2w e

7 6—|— 1 No.6 X 2'-2" Rebar,

Construction Joints
Only

7"

1!__71!

1t
e

B
)
c::
0
11=2n

1121

2 !_8“
21-8n

~

10"
|
_ﬂ

Rebar

7
" Minimum Asphaltic Or Portland Concrete
Pavement On Both Sides Of Median Barrier

For A Minimum Width Of 6 Feet

|
g |3"!

Pavement On Beth Sides Of Median Barrier

6" Minimun Asphaltic Or Portland Concrete
For A Minimum Width Of 4 Feet

S ——ﬂ——j-t—No. 6 "S" Shaped
AR
]
-

=

f

#%Q
1 |__3||

1——[:‘ Opticnal

‘ Construction Joint

[+||

o Clear/ 1= 11=1" 3 Clear’/ 1. 110"
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GENERAL NOTES:

1. Concrete shall be Class S, design

20t On strength fé = 3000 p,.s.i.
—*{-——Z"KTypical) 2. Unless otherwise specified on project
plans, the Type 1 Median Barrier shall be
l constructed,
= == = = 34 Median Barrier shall be placed upon
= == = = = = either Asphaltic or Portland Cement
—T ‘Tgﬁi" Concrete Pavement.

L. Pavement thickness adjacent to Median
Barrier shall be B/L inch minimum,

PLAN 1ngb X 1'=6" Dowel 5. Joints shall be finished with a tool
No. 4 Reb (Type 1 Shown) having a 1/4 inch radius.
/ 0. ebar
No. 4 Rebar A 6. This standard shall not be used when
I an individual run consists of less than
five 20 foot sections.

-—fﬂ“‘[""“ T T TT oI TT T TThR
_',.'_,L_L__L _____ . . Il

3;4__}' L SIDE ELEVATION A
6"A—f f

= 51_1001 +

21-82

2" Clear

(Typical Except
—— As Shown)

i i 1" Radius (Typical)
LU LY 1" Radius (Typlcal) AN Ne. 4 Rebar___
’. | i 2 .
2"—-.1 ' !
| % i
| _ 7n o I
EI‘ K;T 10|v l %0 c
" ™| Radiys ® _&_ o
i i ‘
N ™ SECTION A-A
- _O '
2 Pavement Surface - | e Pavement Surface
x _?3 l ! gf | Dowel-/’T % é
o
)
3 %J 11-02
I DESIGN APPROVED STATE OF ARIZONA REV
DEPARTMENT OF TRANSPORTATION | 6/74
ffo DIVISION OF HI(;HWAGYSS 2/78
TYPE 2 STANDARD DRAWIN
e i P BARRTER, CAST T | ™"¢ 7%
END ELEVATION % PLACE, FIXED FORM 0-10.08.1




n

19'-11%

Pressure Grout

N 1T T T 17
milee i | ' [ |
i - 1 ]
o T"_—: =F 7 ' ﬂ#{: ;7 , pm—— i po——
N L1 b | Ll
PLAN
No. [* Rebar- ) No. ["' Rebar: (Ty'pe 1 ShOWD) I 1n® X 1|_6n Dowel:
[ g 1] +
|I= : 510" _ Lifting Devise Location—— A 4
inl \ F : | CL_£
T P I ]
=L gl
W Rl | | ! |
& | [T N \ 1 | |1 /
1
"!"‘L: I 1 l ! ! I__I
| !
] ! '
2 “, S
gn 5.,9%? * SIDE BLEVATION
oy E;

4" 1+"_ /1" Radius (Typical)
el LI F }
7 | il %
E B=\———_ Douel Hole
! I £ (Typical)
7? tj___
2 h —10" Radius
. Hi %
g ik )
. 1t
- (0] 3
i C:"\l 1 |
|'__T 11-12" 1""12“
3 E T
% 2'1 " Pavement Surfac
~35
TYPE 1

7"
E
J
~—
)
i
oy
o
~—
r

— Dowel Hole

(Typical)

—10" Radius

e

END EIEVATION

SECTION THROUGH JOINT

GENIRAL NOTES:

1, Concrete shall be Class S, design
strength f' = 3000 p,s.i.

5, Unless otherwise specified on the
project plans, the Type 1 Median Barrier
shall be constructed.

3. Median Barrier shall be placed upon
either Asphaltic or Portland Cement
Concrete Pavement.

L. Pavement thickness adjacent to
Median Barrier shall be 3/4 inch minimum.
5. The Median Barrier shall be placed
upon a bed of grout in order to provide

a uniform bearing.

6, Doweled joints shall be grouted under
pressure until all of the openings and
the joint are filled.

7. This standard shall not be used when
an individual run consists of less than
five 20 foot sections.

%
No. 4 Rebar_
(Typical) 2" Clear
(Typical Except
As Shown)

SECTION A-A
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Barrier
¢ /

Approaching
traffic side

160" B
T
. _.I: ) / 140"
11\ R . R . .
(typ.) 120 ' 7
| 100"
% N 80" _ '
~, o A
60", ) . .
o 5\\-Transverse
40" joints _
' ~ Construction, -
____ ' 20+ Z
. " ) o
T v e o S ; —+ S SRR
I'_':;‘\_\'.;___‘___\:_‘_"';r %.f_ _____ :_._.__.___ﬁ______.‘g.___.._.__i:kt_____: _____
]_L 21" J o' 20" 40! 60" 80! 100"
w CND VIEW . ELEVATION
'TRANSITION AT TERMINALS
2'_0" :
A e
BN _g(-)‘ l_» %Bridgeﬁr
L 400 :r _\\r\\ ; pier :o
' - 60" T _ — . 3
r ~ —_— - %*\\/ Barrier
. IS e e W \\;’ C,
Ly A iPLAN AT PIERS GREATER THAN 24"
SECTION A-A I—"B Symm. 20: 1 base width taper for 1'-6" pier—\
| N ] == . ,‘;?%iSBarrier R
= ' :O T '.‘Q_-TOP—/, - N G : o
T gO' |z - - T e - T ;&j?-Bridge ie
e 40! ™ — .\ pier T,
(M= 60"

7"\—
4
1 | _ _— Transverse ,//iz
SECTION B-B; 2'-0" PIER o d Jolnts ; Bridge
4 N pier
o ?
] T o ;717%77/‘777‘“
iR\ ' IS s
| : 20! °°Lt_ _______ 4 I T _g
ER\ oubes o' 20" 40" 60" Z b
SR T ELEVATION
. . DESIGN APPROYED STATE OF ARIZONA RE .
N Barzer TYPICAL TRANSITION AT BRIDGE PIERS DEPARTMENT OF TRANSPORTATION |67 74
PR Y, DIVISION OF HIGHWAYS
Vg D INGS
SECTION B-B; 1'-6'" PIER DI TRIGO T . BARRI%;',AEEQE.N,DEII\’NCONC” DRAWING NO
f%d- TRANSITION DETAILS C-10.09 |

PLAN AT 18" OR 24" PIER

GENERAL NOTES

All concrete shall be Class A.
Faces of median barrier shall

provide a smocth transition.

For median barrier construction

details, see Std. C-10.08,




il ga. Hog ring fasteners oOr 15 ga. galv. steel expanded ueial

Guard Rail Post ¢

Stra 9 ga, wire ties on 1'~-€6" centers. Top edge full shop curled and
P g P g P
End or strain See Detaili}?‘NQSS:?\\‘ crimped on 12" centers. Post cap.
" =)
posiéaIZ 1iéD. 3 / = =+— (Glare screen
nom s ;
galv, plpe Brace—4, 7 ga. strain wire. ! line post. 1 | N =SB YATAYAYAYAY
with cap,. — / See Detail. \ Strain wire.
t /.r——i—* =T T See Detail.
et U p . DN . " - < i i
\ | L1/2 1.D. Nom. ) |[—Line post 1‘1/2 I.D. nom N ||
3£Esi§:]:éd iSize pipe.  db - - -V oo — = ) inal size pipe and cap or :?’——T{Ir|-—$i .020" x .625" t
and turmbucklesdl /  cod—deo———— [ _ _L:J ______ 17/8" x 1 5/8" "H" sect. | F--}/ stainless steel
-; ____________ without cap. Strapping with seals
j % E : 1= : ! Strap to be at top,
N &ﬂ BER ! : T 1 : mid-point and bottom
e 1 ki 1 - | £
- . t t ot screen.
~ Ni M [ : b Lo i
' . ..' 1 ] Y
. | |
1 : L vl = | 10" dia. for
[} I Lla J

X EXPANDED METAL POST STRAPPING DETAIL
line posts.

= =1
3'-1 1/ A

6'-3" (Typ.)
6'-3" (Typ) |

3]
s

SECTION A-A

——t— —— —— —

o

10" dia. for end
or strain post.

GENERAL NOTES

EXPANDED METAL GLARE SCREEN NOTE: End posts shall be braced with

brace and tension rod one side

only as shown. Place intermediate
strain posts at 500' max. intervals,
between end posts, with brace and

tension rod each side.

For guard rail
priate guard rail

There shall be
between the glare
rail.

details, see appro-
standard.

no connection made
screen and the guard

Galvanizing shall be in
with section 711 of A.H.D.
Specifications.

All pipe posts shall be

Concrete may be job mix

accordance
Standard

capped.
concrete of

not less than 5 sacks per cu. yd.

Expanded metal shall be

18 ga., 0.250"

strand width with 1,33" x 4.0" bridge

dimensions on tangents and 0.188' strand

Wire rope width with 0.93" x 2.0" bridge dimensions

1" min. @ 60° F

Strain wires clamp.
/2" x 16" eye bolt on curves,
Turabuckle with 6" x 6" x 1/8 Overlaps shall be one full diamond
T steel anchor plate, and shall ocecur at posts only,
nut and locknut,
16 post spaces max.
—N— =1

'“ Varies '
1' x 1'-6" x 1'
conc. anchor block,

STRAIN WIRE DETAIL

ALTERNATE END POST TENSION

DESIGN APPRRVED STATE OF ARIZONA REV
ROD LOCATION ;}ﬂ DEPARTMENT OF TRANSPORTATION |6/74
DIVISION OF HIGHWAYS
STANDARD DRAWINGS
GLARE SCREEN, DOUBLE FACE DRAWING NO.
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%= 12'-6" Max. =1 Intermediate
Post
: 5 0 [ TRXK
B Expanded Metal .‘.::: i i:::.:..'
-g Glare Screen .”""" ‘X b W
rr__KXYEnd Post Support
|/ Bracket (See Detail)

|

‘:Hog Ring Fasteners 2' C to c> //

MEDIAN BARRIER GLARE SCREEN

<<:1\ia. Gusset Plates

N7 Eliminate 7 Ga, Gusset . r'—-l—l 7/16" 1 1/8"—w]
M- 20 Plates on Intermediate 23/32 L / FI.;——_—'W
LRI ﬁ Y 1 Post Support Brackets. i |
SRl -0 '9;
i p— %" Typ. . . L~ }
1" Typ. S+ - W %) - | =i
4'| - P : g :. :é" %_0; :
© @ T v a0
om g ™ l: -3 :l ™
7 FOi
’ -OH
-0 I
1 ¥ '
B Y I |I.
o 3 |1
SN (Y ;5.3/16" Typ. . !
o | Y % .
© /. = >
o) " =
R iy A LINE POST ~

POST SUPPORT BRACKET

SECTION THRU
BARRIER¥*

TYPICAL GLARE SCREEN INSTALLATION

Il

*Note: Contractor may drill holes or cast
holes to set anchor bolt required
to anchor plate of glare screen
post assembly to the median barrier.
If cast hole is used, seat bolt in
sulfur, epoxy or other material
approved by the Engineer.

GENERAL NOTES

@) Tension Wire: AWG No. 9 (0.148"@) Galv.
to conform to ASTM-A-116 Class "2,

Wind wire approximately 3 times around
ferrule,

(2) %' Support Bracket: (0.250') ASTM=A-569
Grade '"¢" Galv, ASTM-A-153 Class "B-1"
(After Fabrication)

(3) Ferrule for Tension Take-up: ASTM-A-569
Grade A" 2/16" ID x 1 3/16' long x 14
Ga. with 1/16" notch in ends.

ASTM-A-153 Class "B-3" Galv. (After
Fabrication)

%) Hog Ring: AWG Ne. 12 (0.105"§) ASTM-A-
116 Class " 2" Galv, Fasten Glare Barrier
to Bottom Tension Wire Spaced Approx.

2' Apart.

(5 %" Drilled-in Expansion Anchors: 5/8"
Diam, hole-%"' hex bolt ASTM-A-307 Galv.
ASTM~153 Class "C" (Phillips Red Head or
equal), (See Detail for Alternate)

® %'¢ x 1" Hex Head Bolt with Hex Nut: ASTM-
153 Class "C" Hot dip Galv. ASTM-A-307.

@ %" x 1" Plate Washer Spacer: 9/16" dia.
hole, galv. to conform to ASTM-A-153.

Stainless Steel Strap & Seal shall con-

form to ASTM-~A-176 Type 430. Straps

0.020" x 0.625" No. 1 or 2 finish,

Seals 0.020" x 0,125 (Single Crimp)

ILine Post: ASTM-A-569 B/B Chammels,

17/18" x 1 1/8" x 11 Ga. Galv. ASTM-A-

153, Class "B-2" (After Fabrication)

Glare Screen shall be expanded metal of

18 Ga. ASTM-A-525 with 0.250' strand

width, and 1.333" x 4.0" C to C of Bridges.

Top edge to be shop curled, and crimped

on 12" centers. The galv., steel shall be

0.2 mil prime coat prepared according to

Mil. Spec. TT-C-490. Prime coat shall be

baked on zinc chromate epoxy dry film.

Finish ceat shall be 1.0 mil baked

polyester enamel by electrostatic spray.

For finish color see Plans.

@) %" x 2" @ Hex Head Cap Screw and Hex
Nut with 3/16" hole drilled through stem,
Gusset: ASTM-A-569 7 Ga.

All Intermediate Post Support Brackets
shall face in same direction, End
Panel Support Brackets shall face as
shown.

o
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Tension Wire cross bracing at
Terminal Post and each fifth post,

\w.See Detail"B"

L 12' -0 " 7 Ga, Steel
See Detail "A' TN - Tension Wire
1 Jo] el 1o

- -

° - AVATAY A VIV g -
= ,'g- ¢ % 9u - , u'ﬁ}}f;fff <; L——Hog Ring Fasl;er:z;'s‘;l ‘;fA?:fsffﬁf’ffff?;f /
'?;Expansion Eye Bolt 3i1f? S 2' C t° C' 1' ."”-ir 13;f33:}:32f;‘;3f;

— — y : —

3

SIDE ELEVATION

Bolt Glare Screen & top & bottom tension wires
///_-at Terminal Posts and every fifth post., See Detail A,

Tension Wires of

ad jacent
9 Ga. single wire tie tension wires &

AN
glare screen through top & bottom
holes at intermediate posts.

Terminal

Post
X' x 5" Expansion

Nut & Cut Washer in 3/4"

FASTENER LOCATIONS

9/16" @ Hole
2 Places.
ZNXZ‘X%" -
x 28 5/gn A S
[Ta R N ol Kot
o~
el
panel. -
bolt with
Xx 4" hole.
DETAIL " B"
Elevation

Tension Wire g
— A\

¢ of Barrier

.:‘ﬂl 3/48" @ Hole
™=J)\2 Places.

— A N+ N Glare Screen
¥' x 1¥' Square Head Bolt,
1 3/4" Cut Washer, 13" Cut
Washer & Nuot.
DETAIL "A"
DETAIL "B"
Splices allowed in glare screen at ~ Plan

posts only, with 1-full diamond overlap.

GENERAL NOTES

Posts shall be 12'-0" C to C.
Structural steel shall conform
to A,5.T.M, A-36,

Top edge of glare screen shall
be fully shop crimped. Tension
wire shall pass through all
crimps with crimps tightened
at 1'-0" intervals.

For other Glare Screen
dimensions and specifications,
see Std. C-10.10,1.

Welding shall be shielded
arc, full penetratiom.

Structural Steel, Glare Screen
and Hardware shall be primed and
finish coated in accordance with
standard specifications. Color
per Plans.

STATE OF ARIZONA
DEPARTMENT OF TRANSPORTATION

DESIGN APPROVED
Syé% DIVISION OF HIGHWAYS

APPROVED FOR STANDARD DRAWINGS

REV.

°'52T“’5“Z : i CLARE SCREEN, TYPE "0,
L CONC. MEDIAN BARRIER

ORAWING NO.
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11 ga. Hog ring fasteners or
G ga. wire ties

Stretcher bar band
{See Detail) —

Detail No. 1

=7

wire
8" min.
dia.
8'?0"

3 M ‘(10'

VaTavaY, CaTaAvevaY.
‘.t.:.:".:‘:' L IR

W WV,
008508
5
oS0ty
CRASGHSe

%

7 ga. strain

+8" high 9 ga.
2" mesh fabric,
knuckle top &

®1'-6" ¢ to ¢

7 ga. strain wire

swaged loops with stainless

steelxwire rope timbles
€& &
S 4 ARG IO S Yo

-y C= ) S e N,

TR A R LR
- =)

S,

A e ———————— — -
PSS

A

o~

2 aPu WLl
o Y c——

e et e 0 0.0, 0,
XXX ="1"" drop forged steel turnbuckles
w/jaw & jaw 12" take up A

SRR AR
(XKD
XA

ik
max.)

8'-0" ¢ to ¢ (10' max.,)

1"@ X 3'-0" cold rolled steel with

] Al 7/r1 1/2" & welded eyes and 1" N.C. thread
ol e toe Ligeeooacly Ly
~} B T"“R‘ - ELEVATION
\—3” X 7" X 3/8" washer of cold
rolled stock and 1" U,S. Std. nuts
ANCHOR BLOCK PLAN
3/4" & tension cables
3/8" cold N (See General Notes)
3
1/2% N.C. thread— rolled ‘“"‘“7 S 48" fabric
1 /4" f
-y~ Ll T
o z
1/2"@ cold varw | s " 9116“_{1} - | S 1/2" U.S, Std. 2" X 2 1/4" H-Sect.
rolled stock ™| % dia. i nuts fence post
© N a
- N4 Note: See Cable
Cl Detail
Detail No. 1 AL 1 1/2%» | :. amp Deta
I
DETAIL NO, 2
" “~ .
Detail No, 2 b 3/4 o Line Post Assembly
CABLE CLAMP DETAIL
1/8" X 1" steel 0 "
3/8" carriage stretcher bar band 2" X 2 1/4

bolt and nut 48" fabrig

1/4" X 3/4" X 4'-0"
steel stretcher bar
STRETCHER BAR
BAND DETAIL

g 48" fabric

F—— 1/4" X 3/4" X 4'-0"
V' / / A steel stretcher bar

Note: See Cable
Clamp Detail

H-Section
fence post —]

3/4" & tension
cable

DETAIL NO. 1
End Post Assembly

min.
dia.

END VIEW

Detail No.

Top of post and

wire mesh

~2" X 2 1/4"
H-Section

fence post
2

GENERAL NOTES

All concrete shall be Class A,

All material and fittings shall be
galvanized in accordance with sections
711(E} and 723 of Std. Specifications.

3/4" tension cables shall be pre-
formed, 6 X 9, hemp core, galvanized
right regular lay and improved plow
steel

Fittings not specifically detailed
shall be approved, heavy duty design.

A L —"
NSPORT,
y DIVISION OF HIGHWA% ATION
APPROVED FOR STANDARD DRAWINGS
.| BARRIER, FENCE, e e
%“‘é"‘ CHAIN LINK & CABLE -10.11







"
L'oia ole
(¢ Reouired)

1] 1 "

- 10UNC X 15

I s

Heavy Hex Structural
Bolt And Heavy Hex
Nut With 2 Regular
Type B Plain Washers

(& Renuired)

1.2 Ga 5td Metal 7

%%"R {Typical)

W—Beam CGuard Rail END VIEW
_,__ﬁ*_ﬁ,,,,,,f,#lén_, JRE U O

l%"Dla Hole

TS - © ) e

(8 Reouired)

el
job)
\/L‘-s

1 ., . 7o
=X 2=X3
2 X L

Yﬂlé xa otd Guard Rail Plate

- Hn

\\\hﬂ—Bar % £3 X 16"

TOP VIEW

21!_]-_ Lv L L _l‘ L i‘zrn

| | | !

Swaged e & (5] 12}

Connection ™

et | T L i TS
S KNI L S L i

(<] (&) o o

SIDF VIEW

3"
N Dia Galwv
Wire Rope

1", .
1— Dia Hoie

L

e
fp— ————— 7" JE—

Strip

1
gx3

OTMTD AT T TS

-

Refer to Standard C-10.1< for Installation Details.

Slotted Holes

X 291
\/

|
ﬁ
oslr—:

l"

1z (Typicali)

r—Neutral Axis

///—-300 Bend Required

11102 Drill Additional

1" Dia Hole

X8"‘

;_3."._» -*
[srne sl oot e pl o o o]
4
o
—

1" — 8UNC X 7" Long
Stud, Threaded Entire
Length {Typical)

SWAGED CONNECTION

ﬁ MOETTNR AN,
—%"Galv Wire Rope, 6 X 19, IWRC

OESIGN APPROV ARIZONA REV DATE

9 DEPARTMENT OF TRANSPORTATION | 12/76
, HIGHWAYS DIVISION- STANDARD PLANS

APPROVED FOR PLAN NO.

DISTRBUTION .~ BREAKAWAY CABLE TERMINAL,

ey ore HARDWARE DETATIS C-10.13




1 1/2" Std. Pipe,1.9" 0.D,

See Rail De ta11—7

L]
7' 6" 2z
1 14 75 17705 17 '11"-561/:1;3'-5 =5 UF| S

] I N N N N— N [

I, i — | i %—r”
S T7 1 1 1 1 —

1 S 1 D S N A ¥ 252
2 e e — — —

AT TT TT 1T TT T]:|,
NI T I A

1 ] 1 ] o -
= I — IT  T1 [ Do §
N I 11 1 I [T s

) 1 1 1 o)

T 11 T 1 1 o
I T 1T 1T 1T [ 1.
T [ 1 T 1 [ 1 11 ]

e - T L] [ -

] e — v — | = 1™

4 E%;;
BE
o~

EEC le;ES(Z) I I

I ]

™5 8x18.4(4) or W 8x17(4)

GRILL UNIT DETAIL

GENERAL NOTES
All concrete shall be

Class A,

Round exposed concrete corners

of concrete side sections

B 6'-6" lon
" . Pi 2,375" g or
3/4% Bolt j N : 2' Std ilpe, Siign 2"X2"X1/4"X6'-6"L
B-Places ~"J[IT &' x&'x3/8'[ i 43 0.D. with cap,
1t — S| long or 2 1/2'x2 1/2"
+ A 5 7 P xllauxsl _6!!‘L 6'—0' o
": ~ . rill Unit See Detail .~ |-
‘.| - «(p - I|
- ~ - . -
] IS -7 I"N. | No. 4 bar
Bl T < L Be= | 2'Clear Typ.
02 2R3 /8 L5 T~ I ™
- - i
INC P No.B  ~ _ | Fzz}i = 13°%1 z
A Bars — ~. [__..l. — - ..T'F?
e ——— —r ] ] No. 4 Bars © ! -
- I —— = — — T—— . | -l Z,"ClearTyp'!{l L ...l__‘m
mj_ r 4"x4“x3/8“LJfNo. 8 Bars ‘I"A & | lr_2'-11¥'! 6'-1" 2"-1125“]I
L Bend 12 i 4 ]
-] 8 Typ into Side 5 <] SECTION B-B
Panels Typical Both Ends
PLAN
Rdwy, Grill Units
Stdé E-lZ.Ol Widch Required
=
1 1/2' std. Pipe, o pdaiyrg
1.9" 0,0, 10'=( e | 15'-1/2" | il | 20’ 4
long or 2'x2'x1/4'/ " ? i ' g 28" E
x10'-0"L . e i} e fl, { 34! 6
(1] - T
2]~ 1/4" Clear 3.4 1/4' Clear e 36" P
=T 14:EﬂT_]T“I_TI_TITUTT_I__I__I_fI__f5? - Y .
f F T : Ol 40" 7
z ot «—Slope to Drain o
= | 7T e il WIDTH TABLE
] -t [
— TRANSVERSE ¢ SECTION
(2- Unit Installation Shown)
1 3/4 Rdwy. Grade
, 777
— 7°-0 . x4 x3/8
R'du'y Grade - FLL:_L1.lL€L_El§££ ails See Detai 3/8
o=l A A JAWAWAWAWANA JAAWAN
s . 5/8"X8" Stud w/head.,
AR .3.| Alternate at 2t-0r
- 2.[;,= | | Centers.
3 .ZZGQT o Ei 2
e z?l».'df} = 'T’A5/8"X8n stud W/head.
R S 6'x3 1/21'x3/8" R Alternate at 2'-0Qn
L ., .. @| Centers.
R | RN A gl
!‘ 1'-6" L 6'-1/2" __J|

\— No separation within
bearing width of

SECTION A-A any grill unit.

RATL DETAIL

All structural steel,

only.
posts,

and braces shall be in accordance

with the specifications

All exposed structural
posts and braces shall b
one coat of Ne. 1 paint

steel,
e given

Cattle Guard may be constructed

with or without gate. See

Plans,

Cattle Guard width shall be
specified in number of grill units.

See table.

DEPA

DESIGN APPROVED
#

APPROVED FOR .
D!STRIBUTiN

CATTLE GUARD,
ROADWAY

STATE OF ARIZONA REV
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8" x8" posts,
Rails A pressure treated 3-1/
- & unpainted Fa=1/2xim
M= =316 | UL L LR LT ~ j . 4 ! bolts & nuts
treads, See y > — &i
Det. No.5 for | L 4 - E S
typ. welding. ] 1|1 | j s _E‘ },; :l - Tl ke}”{?' B ’a}@“
JOE c v 2' Nom. Dia. L X
1 S R B B X Fi Typ. e = — -
G Y ‘I*"T ipe (Typ )& % "'C“-——-J%
" <
i it NENS = ) . NB'x1M K] /o
] JHI L JHHI E i =15 Z R Drill for
1= : - "
| 4 JHAHA I :].T A= ~ 3-1/2" bolts L~
-¢ X |1 Nl P [ &)
3| : 3
=] ™ DETAIL NO.4
4 4 4 -1 H (:\IL l |
i HI 2 3/16", 6"
i § o N
[0 Mt . 1 N
w
B p I'x3'x3/16'2 2" Nom. Dia.
. _L : K }.m Tread, Std. Pipe.
ALALA A AN AJJA * = 3/16” s om Swage & drill
each shim for 1/2" bolt.
PLAN A [ 8" x8" posts u‘;f
er Std, C-10.01 v ’ " s
. P 2% 2'x 1/2 e N
] bearing bar N 3/16” &
— DETAIL NO, 5 vV
——
*SHIM HEIGHT
. — -
g o o L Base of rail RATL LBS, /YD,
Ely Note: For section between ‘o 80 90 110 115 119 131 150
2 double track, see Det. No. 3 to 21/4" | 27/8 {3 /2 [37/8 |4 1/16'] 4 3/8 | 4 9/18"
- Lo 5/8' DIA. GALV. DOME HEAD SPIKE LENGTH
TRANSVERSE ¢ SECTION - -
o [ u [ [ | o1 [ GENERAL NOTES
(1'-2 1/8'18 1/40[5 7/8" (1'=2 1/8" 8 1/4517/8" [1'-2 1/8" 21 Q" 1'-2 1/8" | This design applicable only to
. n bt S, = 1 N I . 11 __,tl' e . i . wood tie track comnstruction. Wood
' ‘ . i shims sha e unpainted and caot
5 \ 8' tie use 2'x 1/2 ba;g.br e \ . / :a h hall be unpainted and
[ — . N ' shown for 5/8° galv. | ! 4 from material meeting the speci-
3 [ \ [ 9' tie use'r* ! dome head drive spikes, ] I fications of the existing ties.
ol [L1-1 3/ar P3/4 See Table. Fx3'x3/16' treads, 2'x2/2"
] DETAIL NO,2 bearing bars and 2" nom. dia. pipe
[ DETAIL NO,1 wing assembdies shall be primed
o with one coat of No. 1-B paint and
w L 9'-3 1/ | finished with two coats of No. 12
e P ; 7 ] . paint.
< Th 7 L o i — ¢ S ; J
[ / \—-Det. No.l bar Det. No.2 bar-/ ll Det, No.l bar —/ '\ ' / ;
, } *
Var. with tie lgth, | ‘ I 1 — ]
i
See Det. No.l&No,2 DETAIL NO. 3 DESIGN APPROVED STATE OF ARIZONA REV,
E F TRANSPORTATION 4
CENTER SECTION FOR DOUBLE TRACKS ON 15' CENTERS W d% DEPABK/"IASI%L 8F HIGHWAYS |6|;-;4
STANDARD DRAWINGS
DRAWING NG,

APPROVED
DISTRIBUT)YON

CATTLE GUARD, RAILROAD

C-11.03




T e v D

SECTION A-A

PLAN
As called feax
Std. spillway modified on Plans
see Sect.B-B
Transition to Std. C-4.01
3T, — spillway is symm. about
all L P M A - X T -I S A subgrade shoulder. wire mesh
3 iy T~y
A\l / SECTION B-B
e e T
Constr, joint 6" 1'-0" std, C=4.01 Spillway
Cattle guard Spillway GENERAL NOTES
For all other cattle guard details,
see Std, C~11.01.
This standard shall be used in em-
SI];:‘CTION c-C bankment or where highly erodable soill
EMBANKMENT

is found.
A1l concrete shall be Class A,

SECTION C-C

DESIGN APPROVED STATE OF ‘AR|ZONA REV.
WHERE USED FOR THRU DRAINAGE- ¥ DEPARTMENT OF TRANSPORTATION |12/68
CATTLE GUARD OPEN BOTH ENDS DIVISION OF HIGHWAYS

S 2 TANDARD DRAWINGS._ L
CAtnaled cattie Guard, Drainage C-11.04

L7




12% ga. G.I. barbed wire,

14 ga. G.I. barbs on 5" centers.
| 6T r'@ 5l ag
- K ——— 3 a - X: aaaS - o x -1 X K—N X -—X X X x x x
X K mm e X—— e : WX memeyt 1 > X x X L H——x x 1 L —x X — 7/’\
-x K e —— - e e W et - . —~ T x -~ * M - ol ‘ } T i J— % AN ’9/'-// .
-x "——x———; W M e N ) oo * x T Z[ ] * * ] T T 2 ® * —
- - - - -x x X4 F—x4—x. x » . gﬂ'
TR SIRETTT L bI - ™~ IIY? v L I %\ﬂ - <;'!f:
W W Ta; KA N IRE S
0t aooo I (1 me
s B V_ & U U=
L 25'-0" d - | 16' -0 N
r 4-Wire i ) 5-Wire o
©
LINE PANELS STRAIN POST BRACE POST
To be spaced at 650" max. intervals
Sy‘Tm. {Strain post
‘ 6 7 8 _
— > 3 x F————=' ) h|ﬂ'_-':> % x o) e pomman 3 x x X b3 »— [ i
— N X x ——— [—x X x \x x W \
—e X x -—N g » — /
m—— x ! ® K4 x b2 0 — ///- f‘(g) \
) -===::1 ====='J \\
54 NI e L‘W Ty TS SO A 7 = Tp‘r-_if_ M TS ARG ! s K T LR 1.1
e Ay o Prdd LR ad et uy b g BEEX I
l'..'-: :‘: i :5‘ [1 "] :: pl{ I :l: :'1: H
L i A v B i v
__ Same panel and strain'—"?"j 14'-0" or '-‘?" 25'=0", &-Wire S L 8'-Q" X 14'-0" _min,, 20'-0' max, '.'_L': 8' -0 -]
post as opposite side,” per Plans ) 16'-0", 5-Wire ) ' J Per Plans S
NO. 1 GATE NO. 2 GATE
@Line Post, "T'.,"U" ,"Rail","Hat" or similar GENERAL. NOTES

production section. Wt., exclusive of anchor,

1.31b/ft. min. Shall be punched, knobbed or Posts and braces shall be green in color.

corrugated to hold wire firmly. Wire ties shall Posts may have white tops, Wood parts of No, 2
x % —H—x- be 11 ga galv. wire min, gate shall be unpainted.
v » 'LB\ @9’]5 ga., ;galv.,twa.sted wire _stays, 4 .long. When line post anchors are omitted or post
_jﬁn \= Space. at 5 -4‘: & 6.-3" int. for 5 & 4 wire hole is drilled, posts shall be set in concrete,
x x | — fence respectively, On curves, the fence shall be so constructed
} 3) 2':' nom, dia. pipe or 2¥'x 2;5"}:".%"& that the wire tension is against the post and
LS S e S g 1% pom. dia. pipe or 2'x 2'"x %"/ not against the wire ties.
A :ﬁ 4 :;L’q PJ)1"-6 ?“ 1 "O"f 1"-0" conc. footing. A maximum of two splices is permitted be-
o i i P 1 /e o tubing. 2-Vertical braces. 1- tween strain posts but not on the same wire,
gt g W o, Wis-or - adjustable diagonal guy. Mesh shape optional No splice shall be ptaced less than 100' from
- — Got.: e with min, 11 ga. line wires and 12% ga. cross a strain, corner or gate post.
ate ire.S- Ful‘ly galv. Concrete shall conform to the requirements of
M x2'x2' pry stick. D.F. constr. grade, s ps .
FLOOD GATE ble 1 the specifications
Dou e loops of 9 ga. galv. wire, Top & Tolerance on distance between ground
ot't':om.' . and bottom wire at any point equals +4'"
© Strain posts with braces shall be installed at all corners, 9)2'x 2'x 4'-0" D,F, constr. grade, S
angles exceeding 159 and fence intersections. There shall (10 Single loop. 9 ga. galv. wire. DESIGN APPROVED STATE OF ARIZONA REV
be a brace from the post to the ground in each fence panel D) 30-35 1b. stone sag wt, As alternate, use % DEPARTMENT OF TRANSPORTATION |8/74
attached to the strain post. The first line post from each 73"x 7¥'x 7% conc, cube with cast in doubled DIVISION OF HIGHWAYS /74
strain post shall be installed at a maximum distance of 8 ft. and twisted 9 ga. wire loop hanger. APPROVED £ STANDARD DRAWINGS
BUTHON FENCE & GATES, LINE, DRAWING NO.
';‘%i“ STEEL POSTS C-12.01




Std, C-12.01 flood fence
with gate, Std, C-12.01
flood fence without gate

Std. €-12.01 or no fencing. See Plans,

corner posts (2)+

std. ¢-12.01
line posts.

std. C-12.01
brace posts (2).
See detail left.

each post or 11 ga.
clamps,

——
) ROADWAY
WING FENCE DETAIL
16' max. panel
Std., line post:,,LW _
Aoy L
2 strands 0 Wire xstay,ct'r- L
barbed wire f each panel=—» <! <
z e e} —1 ™)
oY _J\_1
9 ga.— 61\"_l S
)
e K= |~ —_f -
e
A~ L L~ Tk v
11 ga. S|
Fa® .___4\_‘ L ;1
Pl W | | &, . "N ,——'_._*
~ N ________*__ *Rectangu-
A H— L. = lar mesh
9 ga.——3 o t [ galv. stock
ﬂ§w~' A;l ga. 7 iJgQ fence.
I e
cyrs
\l'r/ 9 ga. double wrapped.
1 r galv, wire ties. 4-
|
141
I

STOCK FENCE

WOOD POST FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE

- ] * * oy  —
x | x - " » L o - Pl 1 '~
x v . ] 2 -
x u\ x *® s\ ¥~
/ \-|<“ // \
| 8! | 14' min., 20' max ! 8' B
i -y °3 - L‘ H
L - 4 =
[S] | !
LJ [
B C
Existing Gate to be Removed
- * x N e =
- - ; i i
-3 . » E 4 L -~
- x x |— //_u \ L]
1
A i ]
i# 22' min., 28' max. Léf 8! ii
[ i h ¥
A s I D
Existing Gate Removed %ﬁ

C-12.01 FENCE-TYPE 1 or 2 GATE-4 or 5 WIRE

STD.

L
D
-5 33 -
x x —x-
-3 E] e N~
% ] ] —
T ST Viedt e 14 chy
u 22" win., 28' max. b= o] gt vuES W
fo s !
o ‘F":“ []
A R D

Existing Gate Removed

(]

DETAIL FOR REMOVING EXISTING LINE GATES

Procedure: Remove gate and hardware and wire
between posts A and C. Install new second brace
at post C (Std., C-12.01 fence only). Stretch

new wire between posts A and C. Remove post B
and brace.

(Approved salvaged wire may be used.)

Staples for wood posts shall be 1 1/2" galvanized
and fabricated from 9 gauge wire.

16' max. panel

Std. steel
line post /Y w—x— —f- "
l .8;,2”
X—x— —J}
/: x 8%"
AT o
- - :_«—— r—
Barbed Wire IE%II .
< T 3
1‘25 ga. 1'-2"—’- ?\
twisted _ T (7% =
barbless \;jj ;
wire i !
i ~
v
Y L

Drawn for 5-wire

GAME FENCE

lL—~wire game fence shall be
constructed using standard
L-wire line fence post
spacing and substituting

12 1/2 ga. twisted, barbless
wire for the bottom wire.

GENERAL NOTES
For any details not shown on this sheet, refer to
Std, C-12,01
Concrete for posts may be job mix concrete of not
less than 5 sacks per cu, yd.

GESIGN AporvFD STATE OF ARIZONA iy
9/’ DEPARTMENT OF TRANSPORTATION | 6/74
DIVISION OF HIGHWAYS 3/78
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11 ga hog ring fasteners or

*Cut selvage at top for heights of 6% and over.
Knuckled selvage at top for heights less than 6'.

* Top of wire mesh and

All pipe poste to be capped

post exclusive of dome

@ ga wire ties top
i'-6" ¢ to c.

f~1'-0" max.

.» R SRR &Q{Wﬂx} X ‘|

)KXX)(.)‘\)\
.’ ‘.’ )<
li’ i I 55

Corner or end posL“

sv’

and bottom 7 ga. strain wire or pressed steel ca
i/—tOP and bottom with dome type cap P P _\
. s -
- )(( o X \(Brace < 9 & m )< v o
I 24 4 ) X P y ; .
‘- ”z i [32 e Truss Ll;;_',htener>< e W ai}l XSrraln pObEKé}\ %}‘; ; ' 5 2
(> % K MIIK KRN X —Stretcbe; bar L/4" X 3/47 AAAXNS ROV e E
>< PN X 4 < S 4 - 4 "
X p% SN NS 3/8" truss rod Stretcher bar band Y6 7 Line post - _ % |
S W e ) S = y»< X, (y "H'" section or pipe-w z [+]
o / - . ; %
. é;é« 9 ga. tie wire or « K XS S o
S ’/F6 ga, wire clip . a2 K XX =
« élﬁk ; NN &yx , X X =Y
EO S N N N N N (N ?/\ PATFA T
S s w674 N B e S
Cut selvage at bottom, S kol
E:
o
]

10' max.

max.

10"

CORNER OR END PANEL

3', 3'-6" or 4' wide as
called for on plans

— ] T
d
7 X T
Fork latch with
provision for padlock —y
!
% =
-

9 ga wire ties top
1'=-6" ¢ to c.

WALK GATE

3/8" truss rods

11 ga hog ring fasteners or

Hinges shall permit £ull

Brace, each side
XXX X

Stretcher bar;
bolted attachment

KX R AN N

10”
dia,
STRAIN PANEL

To be spaced at 500!

maximum intervals

swing

KAXXAX

Strain, End & 37 1.D. Nominal size pipe

Corner Posts

Line Posts 1 1/2" 1.D. Nominal size pipe

""" Sec. 1 7/8" X 1 5/8" Nominal size
Braces 1 1/4" I.D, Nominal size pipe
Gate 1 1/2" 1.D. Nominal size pipe
Fencing 9 ga., 2" mesh fabricated wire

AENERAL NOTES

Concrete for posts may be job mix of
not less than 5 sacks per cu. yd.

Gates shall be of welded or malleable cast or
pressed steel fitting construction.

Fittings not specifically detailed shall be of
approved heavy duty design.

"H'" Section posts shall be capped with pressed
steel top.

and bottom

DISTRIBUTI?Z
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10" max.

When using a roll formed corner post N = =~
without arm, the barbed wire strands - 1 5/8" - —
re
shall be secured to the integral loops 2 w10 ga. ,—L‘: = | 1 "'I 1 1/4
by a 6" minimum turn back and twist. -
¥ 14 ga.
3-12 1/2 ga. galv. barbed wires. 14 ga. barbs. There ] b o
/_may be a maximum of 2 barbed wire splices between 3 1/2" | Iggﬁ
strain posts, but not on the same wire and no splice Fabric Ltfwgfmw—-l TN .
/ shall be placed within 100" of a strain, corner or DETAIL A DETAIL B PDELALL €
gate post. - =
(:) Jy/IACEEXtEHSion arm T r———J———— (:) z (:> Hinge
< -
R\ Vs x x: x \\\\><§Ix——~—T———J— 1 —x— x 1% —x X~ 0% x x x x e x x-d x// —
> P % ; X X— —x X- 5 ! ¥ x x— 7, 8 x X x x X x x x - x
- x X x H p x—— . —x x —% % ip—~ % x X x x % x x *—
1205050070 0700 0 0 602070 0 0 0 00 0 -~ [ =
Il el = ’JW@W: :
B SRR %% :‘:‘zg:::‘:;:i:‘ X XX L, 320:0 E j— | 1 1/2" 1.D. Nominal¥] ¢ \ :
CHRERHKANRL P . size pipe % russ .
] ORRKS o 3 TN ! einhtoner V4 :
S ELE 0009 < N ! : Latch & W b
0.0:0’0:0:0’0:%.'0 :\ —_—] _ - i » Co S A 4 3/8" truss rod {
| SELIBTLARL Truss S\ K o ~ : oy <5 ¢ SRS 5 : . SN
R el b9 ga. tie X% 0 i , v RN S R O sl PRI X ”
CRBTSXXR Lt ightener 3?8 : . o o KRR AN 1 " T
e ,.0:0.0,0:0’0,0:0.00....‘.. wire or 6 XXX . = 11 ga. x 1 o e =-1 1/4" 1.D. Nominal {]
|| 23 SRR HEIELGILEEIAKIPL, : \ : ; KX ' ; . XK
— ".:0000000‘:.0.:.:.:,0‘:.0’0.00 g ga. wire H stretcher bar S ’ size pipe \
...:’{{M”.& ‘:. Cllp 1'... M b ?( 'Clamp, ll_2|- L] : \\ ]
:‘:’:“Q’.’*‘%ﬂ’ % ov ¢ to ) c to ¢ 5 ! \‘ S oty LY Hinge X
= P00 0020250202006 Y % e et 3 o x % X 9 00NN e ;
S S S S 7T T S
{#7 ca. strain wire EJ
top and bottom. Tie Footing for o
with & ga. wire or line post o
11 ga hog rinc fast- 15" dia.— !
eners 1'-€" ¢ to c. : L I
T
Corner or strain panel o ri 1'-6" - 12'-0" Gate
|E ! .

(all panels)

= Footing for Strain, End,
Corner and Gate Posts

Fencing shall be 9 ga., 2" mesh, fabricated wire.

Fence Using Pipe Members
Member Size Lgth.
C) Corner post 31/2" 1.D., nominal pipe size 9r-Q"
(2) Line post 1 1/2" 1.D. nominal pipe size 8'-6"
P%§%, Strain or gate post | 3 1/2" 1.D. nominal pipe size 107 -6"
Brace 1 /4" 1.D. nominal pipe size as req'd.
(5 Stretcher bar 174" x 374" flat 612"
Fence Using Roll Formed Members
@ Corner post 5.14# /ft. section with integral 9r.-o
fabric loops per Detail A or equal
(® Line post 2.72# /ft, section per Detail B g1 -6"
or equal
(3) Strain or gate post 3 172" 1,D. nominal pipe size 101 6"
(¢) Brace 1.35# /ft. section per Detail C as req'd.
or equal
#z:Tw *Stretcher bar 1/4" X 3/4" flat 6'-2"

* Not used with corner post having integral fabric loops. (See Detail A)

SINERAL NOTES

Note: For Walk Gate, see Std.

- . . .
-oncrete for posts may be lob mix concrete of rost

Tons s 0o, . ;
LE55 LA 5 SdalRs per cu, Y.

Gates shall be of welded or malleable cast or

pressed steel fitting construction.

Fittings not specifically detailed shall be of

approved heavy duty design.
Strain posts shall be spaced at 500' maximum
intervals and beth corner and strain posts shall

have strain panels each sidc.

All pipe posts shall be capped.

{6E§Té§7iﬁﬁnbvsb’7'1 o

5,

|

hﬁam -
DISTRIBUTION i
} s
|l e len
1¢ |

C-12.03.

galv.

fabricated wire

9 ga.
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GENERAL NOTES

Barrier Fence shall be used only to
Location and length per Plans discourage crossings between rcadways and

— shall not be used where guard rail is re-
l quired or physical barriers are present.
1

5'=0" max.(t

—5 T

2'-6"

|

2 L] _6II

e e ——— -
v e

n

-

L Additd 1 ts shall b laced at

v — 2 Reflectors, Detail 1 ‘1 ronas posE P

| f—— . . R sharp changes in vertical alignment.
By &'y 5'-0" posts—-\\[} Z sides facing traffic. Posts shall be D. F. nominal &'x 4"
,///F— Inztall on ?nd posts rough, pressure treated and unpainted.

Zn each third post Posts may be driven.
etween end posts. Backfill for excavated holes shall be

thoroughly rammed and tamped.

Post holes in rock shall be backfilled
with job mix concrete of not less than 5-
sacks per C.Y.

7z,

?
é

e e e e = — = — -

s = o = ——— ———— —
e m e ——

—————————————

~Silver-white standard

Al reflectivity reflective
_‘];:1 sheeting

1" Typ.— _¢_ _r

)+"
,[‘
&n

1/8" dia. Typ— Nl 1 PESIGN APPROVED STATE OF ARIZONA REV
ﬁég’ DEFPARTMENT OF TRA 6/74
%) DIVISION OF HIGHWE\QQTAT‘ON
DETATIL 1 APPROVED FOR STANDARD DRAWINGS
(( .| FENCE, BARRIER, ORAWING NO.
WOOD POSTS C-12.05




®

Bmbankment Slope Treatment
With End Section

[ 30' min.

|  Lane edge

(DSee Std. C~13.05 For

Embankment. Slope Treatment

With End Section

BERM

Not required when pipe projection is
protected by guard rail

Lane edge

30'

Same basin type
alternate as for
continuous slope

Sag Location

///// e
) e
lope PeTr Plgn. %\gQ
.

o

PERFORATED CMP INSTALLATION

6:1 max., 10:1 desireable

Continuous Slope Location

TRAFFIC - SAFE CUT DITCH INSTALLATION

W Projecting lea ¥
Dia. (D) or or End Sections k-_
(S) Span Headwall
Outside
| | 1
W
Dia. or Span Installation Type
Projecting Headwall End Sections

12" - 24“ 12" 12“ 12"

30" - 66" (D or sl2 {D or 9/2 12

72" & Over 36" 36" 12"

MINIMUM SPACING FOR MULTIPLE INSTALLATIONS

Any requil
protection
on plams.

See alcso:

Lane edge l 30' min,
2' min, r —r- | _—'
P_——
— — H'Q;—._¥ -— -
Culv, length with no end treatment %,E Culv. length with headwall _J
Culv, length with end section
EMBANKMENT INSTALLATION
Divided Hwy. - 2 Way Rdwy. Similar
Lane edge
30" min,
' - D/2#5"
30 Y J—m.
prl MAX ) pu S .
. : it.
& = 4 1012 2% Fine aggregate R s
2:1 max, F.._l'_ u o A q&:’
See Std. C-13.05 For / min. Perforated CMP - holes down _— |

GENERAL NOTES
red inlet and/or outlet
shall be as called for

C-14,00 and remaining

C-13.0C sevies standards.
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DESIGN NOTE:

Avoid specifying rubber gasketed
joints in concrete pipe sizes over
42" diameter or equivalent except

exfiltration is a critical requirement.

ﬁ 2" x 2" max. where control of infiltration and
E 9 mings welded wire
= fabric, 12 ga. max.
™
p—a" Overlap and tie
) b s AR with 2-wire locks.
a: a2 - ..
r—--f 'j?\\;;;:EE?z- it 'R
T e ol B AR NN .
Grout '4 Li" max. Rubberﬂj/ Ru
field pointing. Gasket Ga

BELL & SPIGOT=-RCP 5Q. END=RCP

CONCRETE PIPE JOINTS
(For CMP Joint Data-S5ee Stds.

D/2 + 2'=0
AYANN 3 MV VANN \‘LFinished Grade

|\Ri\<\r 2

\\\\\\\\\\\\\

L ,(\\\_\\
\\\\\“

]

Ori
A riginal
ground
11/2:1

max,

-6" 0. D. 1'-6"

min.

TYPE 1 - POSITIVE PROJECTING

FLARED BELL-RGRCP

C-13.05)

Ty o S ) : PR L, A
bber N YA
sket ~

FLUSH BELL-RGRCP

NN\Finished Grade-S\ & &

*0,D,/4 max., &

SANVYARNRR

min,

SOLID ROCK OR OTHER
UNYIELDING MATERIAL

\\\\Finished Grade——" AN\ % A N NN NNV NN \\\\\\\\\\\ \\!—Finished GradeN S80S A S S SANY VRTINSO
50, D, min, -]
50, D, min, =
—_— M
- = 3 S8 \ > \ . )
Natural ground or I't.’ EWI J / \ / ,E \.,b N \\
ted embank- \ - E\ 4
;zzzac ec emban \P‘ 1. Build embankment to 0.D, + 3 '\\ =
here. max' ‘R\
Note: When width of 2. Excavate trench
Slope wadls in un- top of pipe exceeds 3. Place pipe. \N\\ /// ,J;:é??VZQ\ l
stable soil 1.5 0.D., use Type 1 4, Backfill & compact 1' ///
* installation. above top of plpe. // /4% \\\\\\\\\ 0
5. Place fill ﬁaterial ’ A RTETRIY
loosely in balance Y
1'=6" mi 0 voan of trench.

yi7c = 4 TIESiiT S

=
-]
nNE
ST
- Class A
Conc, -y ,.‘3‘. )

- AR T
L ' j !

. | ! | )
3 : L )-.2
N X -
s e P :E

3 / i i
] - - _:

CONCRETE ENCASEMENT

GENERAL NOTES

Pressure linee will require rubber
gasketed joints. Gravity flow lines joints
may be mortar, preformed or troweled
mastic.

For max. and min, fill
heights for corrugated metal pipe
and pipe arch, see Stds, C~-13,06
and C-13.08; for reinforced concrete
pipe, see Std. C-13,03,
Bedding material shall be placed
to spring line or point of maximum
span,
i 6 min. for pipe in trench.
3" min. for pipe on natural ground.
1'-0" min. for pipe on solid rock.
or other unyielding material,

Bedding material.
For payment limits, see
Stds. C-13.11 through C-13.14.

6. Complete embankment,

TYPE 2 - NEGATIVE PROJECTIRG

TYPE 3 ~ IMPERFECT TRENCH

DESIGN APPROVED STATE OF ARIZONA REV
DEPARTMENT OF TRANSPORTATION (6/74
DIVISION OF HIGHWAYS
STANDARD DRAWINGS
DRAWING NO.
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PIPE CULVERT PLACEMENT
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STANDARD DRAWINGS i

APPROVED FQR
DISTRIBUT
FHDpudlon. |

PIPE, REINF., CONC.,

TTTY

T pSank okl iz}
Flal.

T
MGty

| DRAW-NG NO

HORI1ZONTAL ELLIPTICAL PIPE VERTICAL ELLIPTICAL PIPE
Area HE 11 HE 111 HE IV Area VE 11 VE 111 VE 1V VE V VI
Size of Crack D Load 1000/ Crack D Load 1350 | Crack D Load 2000 Size of Crack D Load 1000 | Crack D Load 1350 | Crack I Load 2000 { Crack D Load 3000 | Crack D Load 4000
Inches | Open'g [ Min, Type Min. Type Min, Type Inches [Open'g Type Type Type Type Type
Sq.Ft. 1y | (2) ay [ 6] [¢3) Sq.Ft.| Min. [ QOY | (2) | Min.[(D) 1 (29 [(3) | Min. (D) 1(2) 1) | Min. (D] (D[ | Min. (D) [(3
14 x 23 1.8 2 13 20 1 120 NL 45 x 291 7.4 2 15 15 2 (23] 40 8871 1 I35 I NL | NL| 1 [NL | NL|NL 1 _InL [ Nk | N
19 x 30 3.3 ] 1 2 13 15 1 |20 NL 49 x 32| 8.8 2 15 15 2 1181 30 | 780 1 Y28 I NL | NL! 1 INL I NL|NL 1 [NL ] ML | NL
22 x 34 4.1 2 13 15 1 [20 40 53 x 34] 10.2 2 15 15 2 J18] 25 [ 700 1 {27 [ NL | 85} 1 |NL | NL[NL 1 |nL 1 NL | NL
24 x 38 5.1 2 10 10 2 13 15 1 [20 30 60 x 38] 12.9 2 15 15 2 fisl 20707 1 127 ! 55| 80 1 {65 | NL |[NL 1 |75 1 NL | NL
27 x 42 6.3 | 2 | 10 10 [ 2 [ 13113 1 1 20 25 68 x 43| 16.6 2 15 15 2 18] 20 700 1 1271 40 ] 8} 1 |50 | NL|NL 1 |55 1 NL | NL
29 xa45] 7.6 | 2 [10 [1t0o |2 {13 | 13 [ 1 je0 | 25 J76 x 48| 20.5 2 15 15 2 J18 ] 18 [ 700 1 J27 3351 771 1 |40 ]| NL|NL
32 x 49 8.8 2 10 10 1 |13 13 1 |20 22 83 x 53| 24.8 2 15 15 2 lis ] 181700 1 |22 {30 77] 1 |35] NL|NL
34 x 53| 10.2 2 10 10 1 13 13 1 |20 22 91 x 58| 29.5 2 15 15 2 118 | 18] 701 1 127 | 30 | 74
38 x 60| 12.9 2 10 10 1 13 13 1 |20 22 98 x 63| 34.6 2 i5 15 2 J1a 18 | 700 1 [27 ] 30 [ 74 _
43 x 68| 16.6 1 10 10 1 13 13 1 [20 22 106 x 68| 40.1 2 15 15 [ 2 Ji18 ] 18 | 70 1 [27 | 30 | 74
48 x 76 | 20.5 1 10 10 1 13 13 1 |20 22
53 x 83| 24.8 1 10 10 1 13 13 1 |20 22
S8 x 91 | 29.5 1 10 10 1 13 13 1 20 22
63 x 98| 34,6 1 10 10 1 13 13 1 [20 22
68 x106 | 40.1 1 10 10 1 13 13 1 20 22
NOTE: NL indicates no limit.
GENERAL NOTES
11 £ill heights are measured in
feet from finished evade to top of pipe.
Minimum £ill heights shall be as
noted except no pipe shall extend above
ROUND PIPE subgrade. ,
Area CLASS 1 CLASS 11 CLASS 111 CLASS IV CLASS V _ For cases not covered hereon, special
Size of Crack D Load 800 | Crack D Load 1000 | Crack D Load 1350 | Crack D Load 2000 | Crack D Load 3000 d9518?5 @ay be prepared, _ ‘
In_,Open'g Type Type Type Type Type Ivpe refers to tvpe of placement.
Sg.Ft.| Min. | (1) (2)] Min. M @Y [ Min, DT @G | Min [ (1) ]| (2) [ (3) [ Min.[(1) ] (2) [(3) See Std. €¢-13.02,
12 0.8 3 8 g1 3 11 14 3 |40 | NL | NLT 2 |[NL [ NL [ NL| I |NL [ NL [ NL
15 1.2 3 8 5 1 3 11 14 3 |30 | NL [ NL} 2 |60 | NL [ NL| 1t |NL | NL [ NL
18 [ 1.8 3 8 9] 3 11 14 3 125 | NL | NL| 2 |40 | NL. [ NL| 1t [NL [ NL | NL
21 | 2.4 3 8 9 1 3 11 14 2 |20l 307 44} 1 130l NL | NL! 3 |NL ! NL|NL
24 | 3.1 3 8 91 3 11 11 2 |15 ] 20] 39] 1 |25 | NL | NL| I |NL | NL | NL
30 | 4.9 3 8 91 3 11 11°] 2 J15] 20 350 1 [ 23 NL | 651 T [i60 | NL | NL
36 | 7.1 3 8 91 3 11 11 2 115 [ 151357 1 |23 ] 40 1 62| 1 [45 | NL | NL
42 19,6 3 8 91 2 11 11 2 J15] 15 357 1 |23 [ 30 {62 1 [35] NL [ NL
48 112.6 | 3 8 g 1 2 11 11 2 {15 15 [ 350 1 | 23] 26 [ 59 1 [32] NL [100
54 15,9 3 8 51 2 11 i1 2 (15 15 ] 35, 1 | 23 | 254 1 591 1 (32 | 60 | 95
60 [19.6 3 8 91 2 11 11 2 115 15 | 35] 1 {23 | 23 ] 57| 1 (32| 48 | 90
66 [23.8 | 3 8 97 2 11 11 2 J15 | 15| 35| 1 {23 | 23| 57| 1 [32] 47 | 85
72 [25.3 3 8 ol 2 11 11 2 1157 15 0 a5] 1 [ 23] 237 57 1 [32] 43| 85
78 [33.2 3 8 91 2 11 11 2 (15| 15 | 35 1 [23 ] 23 [ 57[ 1 [32] 43 ] 85
B4 138.5 | 3 | 8 91 2 11 11 2 1151 151357 1 7235 23] 57] 1 [32] 4371 85
90 44,2 | 3 | 8 9 | 2 1] 11 2 115135 [ 34| 1 123123 ] 56| 1 |32 ] 43| 85 e
a5 50,3 3 8 a 2 11 11 2 15115 133l 1 23] 23 0 54l 1 13271 431 80 DFSIGN APPROVED STATE OF ARIZONA  Irev
102 [56.7 3 8 9 2 11 11 2 i15 | 15 31 1 23,1 23] 52 1 (32] 43 | 8C }W [ DEPARTMENT OF TRANSPORTATION |
708 [63.6 3 8 9 | 2 11 | 11 | 2 j15] 15 [ 30] 1 '23 ] 23] 50| 1 [32 | 43 | 80 , DIVISION OF HIGHWAYS !

BRI

IC-13.03




Round Pipe

Fill Height

Minimum Min. Strength, Type 1 Type 2
Wall #1..F., 3-Edge Install. Install,
Class 1.D, Thickness Bearing Max. Min. Max. Min.

1 12 1 1800 11! 2! 8! 2!
15" 1-1/4" 2000 10! 2! 8' 2!

g 1-1/2 2200 9" 2! 7! 2!

21" 1-3/4" 2400 8! 2! 7! 2!

24" 2-1/8" 2600 8! 2! 6" 2!

2 12 1-3/8" 2250 13°' 2! 11° 2!
19 1-5/8" 2600 12! 2! 10' 2

18" x 3000 12! 2! 10° 2!

2 2-1/4" 3300 12° 2! 9! 27

24" 3 3600 12} 2! 9! 2!

3 1z 1-3/4" 2600 151 2! 12 2!
15" 1-7/8" 2900 13! 2! 11° 2!

18" 2-1/4" 3300 13! 2! 13’ 2!

21" 2=3/4" 3850 13! 2! 11! 2!

24" 3-1/4" 4400 13! 21 11! 2!

GENERAL NOTES

All fill heights are from top of
pipe to finished grade.

Minimum fill heights shall be
as shown except no pipe shall extend
above subgrade.

Type refers to type of placement,
See Std. C-13.02.

Pipe shall be precast and in-
stalled in accordance with ASTM Spec-
ification Cl4- 71.

DESIGN APPROVED STATE OF‘ AR'ZONA REV
};ﬂ DEPARTMENT OF TRANSPORTATION
DIVISTON OF HIGHWAYS

APPROVED oR STANDARD DRAWINGS
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—

Length of pipe

per Plans

—————d

r—

S

-~

S O TR T s

PLAN

Slope

PIPE | APPROX.

DIMENSIONS - INCHES

APPROX.

DIA, | WEIGHT T A B C E F SLOPE
24 | 15204 3 9% { 43% |30 | 73% |48 3
27 1930%# 3% 1 10% | 49% [ 24 | 73% | 54 3
30 1 2190%# 35| 12 |54 193|733 |60 3
36 | 4100# 4 |15 163 13431973172 3
42 | 5380# 4% 121 {63 [35 198 |78 3
48 | 6550# 5 124 (72 |26 198 |84 3
54 | 82404 5% | 27 |65 13335 |98% |90 2%

SPACING FOR MULTIPLE
INSTALLATION

1O

FRONT ELEVATION

GENERAL NOTES
Design of end section shall conform teo
standards for reinforced concrete pipe.
End section joint conformation shall
match the pipe joints.
Embankment slope shall be warped to
match slope of end sectiocon.

*C *B |
L
1/2 dia.a T\\\
Culvert L Embankment
length s lope

Right Angle Culvert

Normal toe
of slope

Roadway {,

*See Table

Skewed Culvert

CULVERT LENGTH AS SHOWN ON PLANS

)ngg%g* DEPARTMENT OF TRANSPORTATION

OESIGN APPROVED

STATE OF ARIZONA REV
DIVISION OF HIGHWAYS

STANDARD DRAWINGS
PIPE, REINF., CONC. ‘
END SECTION

DRAWING NO.

C-13.04

APPROVED FOR
DISTRIBUION




Length of C.M.P.I

per Plans ’,-—"’
~1 v/
]
m
—1
|~ '

L~

END SECTION DIMENSIONS

Showing Type 1 Riveted or Bolted Connections

¥ dia
or rise
. J Embankment
Culvert 1 slope
1ength‘\

Kight Angle Cuivert

CULVERT LENGTH

Roadway ¢,

I
- &
T~ ()
‘?ulp@p “i
‘engt ¢ Normal toe
& z of slope
S,
[P Tﬂbl
e

Skewed Culvert

AS SHOWN ON PLANS

TYPE 4

DIMENSIONS - INCHES PIPE ARCH DIMENSIONS - INCHES
PIFE GA, A B H L W APPROX, | CONNECTION GA. A B H L y W APPROX, CONNECTION
DIA, 1 | Max.| 1 L% SLOPE TYPE SPAN RISE 1l Max.] 41 1%f4+2 SLOPE TYPE
18" | 16 8 10 6 31 'ﬁ 2 1/2 1,2,3,4, 29" 18" 16 9 14 6 32 |48 2 1/2 1,2,3,4,5
< 24" | 16 10 13 6 41 | 48 2 1/2 1,2,3,4,5 36" 22" | 14 10 i6 6 39 160 2 1/2 1,2,455
ot | 14 12 16 8 51 | 60 2 1/2 1,2,4,5 43" 27" 14 12 18 8 46 175 2 1/2 1,2,44 5
36" 14 14 19 9 60 72 2 1/2 1,2,4,5 50" 31" 12 13 21 9 53 |85 2 1/2 1
42" 12 16 22 11 69 84 2 1/2 1 58" 36" 12 18 26 12 63 |90 2 1/2 1
48" 12 18 27 12 78 { 90 2 1/4 1 65" 0" 12 18 30 12 | 70 102 2 1/2 1
54" 12 18 30 12 84 102 2 1 72" 44" 12 18 33 12 77 {114 2 1/4 1
60" 12,10 | 18 33 | 12 87 114 1 3/4 1
= 66" 12,10 | 18 36 | 12 87 120 11/2 1
72" 12,10 | 18 39 | 12 87 126 1 1/3 1
78" 12,10 | 18 42 | 12 87 1132 1 1/4 1
84" 12,10 | 18 45 | 12 87 |138 11/6 1
4—1 GENERAL NOTES
< The end section may be jointed to the pipe or
connector section by bolts, rivets, dimpled bands,
slip-seam bands or threaded rod type fasteners.,
. For allowable connector types, see table.
1'-0 The type 1 connector (far left) is by means
imin. of bolts or rivets. Maximum circumferential fast-—
Threaded ener spacing shall be 12" and with a minimum of
rod 8 fasteners per joint. The Type 1 joint may be
L_ ) L Rod used with either annular or helical corrugations.
holder Type 2 and 3 connectors shall be used only
MULTIPLE INSTALLATION —i with annular pipe or helical pipe with a requisite
SPACING | number of annular corrugations.,
TYPE 2 Type 4 and 5 connectors shall be used only
” with helical pipe.
4 All steel end section components shall be
galvanized.
Threaded. Toe of embankment shall be warped to match
rod Connector toe of skewed end sections,
Slip lug A berm shall be added to abnormal projections
seam per Std. $-13.01. ‘
The foregoing applies to all cress section
configurations.
TYPE 3
T Dimpled
ol m
$2ZZZ2 I bana
Fidaibaliaioy | | !
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TABLE I TABLE II
CORRUGATED, CIRCULAR STEEL PIPE, 2-2/3" x 1/2" ANNULAR OR HELICAL CORRUGATIONS. CORRUGATED, CIRCULAR STEEL PIPE, 3" x 1" ANNULAR OR HELICAL
RIVETED, WELDED OR LOCK SEAM FABRICATION. H-20 LOADING. CORRUGATIONS, RIVETED, WELDED OR LOCK SEAM FABRICATION., H-20 LOADING.
_ 14, Ga, = 075" 12 Ga. = 105" 10 Ga. — 135" 8 Ga.—.165" _ & _ Rivet/Fr.

f;“' 4 1/2-Rivet/FH 9 - Rivet/Ft,|u 1/2-Rivet/F 9 - Rivet/Ft.h 1/2_Rivet/Ft| 9 - Rivet/Ft [9 - Rivet/Ft ?;a- 16Ga.=,060" [14Ga.=.075" | 12Ga.-.105" | 10Ga.~.135" | 8Ca.-,165"
" IMin |Max Min | Max Min | Max Min _{Max Min | Max Min |Max Min | Max ~ IMin, [Max, [Min. ! Max, IMin, | Max. [™in, {Max. IMin, |Max.
12 2 83 36 2 | u0 2 lw6(53}] 1 1se8) 1 [e5(a] 1 [75098)
15 2 66 Y2 2 | 3 2 |38us)] 1 Juszod)| 1 |so¢s0)] 1 [56(8u)
18 2 56 1 72 48 3 130 2 _13u39) 1 138(61) 1 [42¢70)] 1  {46(74)
24 2 41 1 48(54) Sy 3 26 2 31(35) 1 3ufsu)| 1 37¢62)| 1 4o(65)
30 2 33 1 37(43) 60 3 | 2u 2 129(32) 2 | 31(u9)| 2 |33(56)] 1 [36(59)
36 2 28. 1 32(36) 1 [3u(36) 66 3 | 22 3 (2829 2 la3ow)] 2 3151 2 [33(53)
42 2 _128(39) 2| 29¢58) 2 3y | 2 | 32¢ew) 72 3 | 20 3 |26 2 |29 2 |30 2 {31(89)
48 2 [27¢3w) 2 | 28(54) 2 | 29(56) | 2 [30(59) 78 3 | 18 3 {2y 2 128(38) 2 |29u3)| 2 [30(45)
54 2 2600 2 | 27(u8) 2 | 28(50) | 2 | 28(52) 84 3 |23 2 12733 2 [28s0)) 2 [29(u2)
60 2 | 26(u3) 2 | 2745y ] 2 | 28(u7) 90 3 |21 3 127339 3 12731 3 [28(39)
BE 2 26(39) 2 26(u1) | 2 27(u3) 96 3 26¢31) 3 27¢35)! 3 27(37)
72 2 [26(38) | 2 [26(39) 202 3 26029 3 [2733)] 3 |27(35)
78 3 3 | 26(36) 108 3 126 3 2D 3 [27G33)
8y 3|28 114 3 l2629)] 3 [26(31)

14 Ga., 5/16" dia. rivets, 12, 10 and 8 Ga,, 3/8" dia. rivets. 120 3 26(28)] 3 26(29)
16 and 1% Ga., 3/8" dia. rivets. 12, 10 and 8 Ga., 7/16" dia. rivets
NOTE: Till heights in parentheses are for 5% vertically elongated pipe.
TABLE 111 GENERAL NOTES
CORRUGATED, CIRCULAR STRUCTURAL PLATE STEEL PIPE, 6" x 2" CORRUGATIONS, BOLTED FABRICATION. H-20 LOADING Al1 £ill heights are measured, in feet,
, 4 - bolts/ft. 6-bolts/ft. | 8-bolts/ft. from finished grade to top of pipe.

?;?' 12Ga.~.105" | 10Ga.—.135" | 8ga.—,165" 7Ga.=o179" | 5Ga.—.209" | 3Ca.—.239" 1Ca.-.269" | 1Ga.-.269" | 3/8" Ga, exczézlggmpigilsgzi%hZitzgglibgﬁeazugggzge-

Min, | Max, |Min, | Max, Min, § Max, Min. { Max, Min,| Max, Min, | Max, Min, | Max, Min,| Max, Min., | Max. Fill heights above 100' shall be used
60 1 39 1 |57 1 |ee¢rsy| 1 j7i¢8wy | 1 179¢103)] 1 |8s(i23d | 1 |9eqa3n | 1 |96¢169) | 1 [125(2u8) only after a thorough investigation of the
72 1 32 1 Juweusdy | 1 lwoed | 1 [s2¢z0d | 1 Tsecee) | 1 [eaciony | 1 [es¢1100| 1 {66¢132) | 1 183(165) foundation and backfill material,
g | 1 28 11 sz [ 1 [wosay| 1 [weemy | 1 Jusey | 1 [wsem |1 [sices) | 1 Isicaon | 1 le1(122) All corrugated steel pipe and appurten-

ant parts shall be galvanized,

96 2 24 2 33(36) 2 /WD 2 36(52) 2 |38(64) 2 |uo(78) 2 42(83) 2 ju2(su) 2 49(98) For installation details, See Std. C-13.01
108 | 2 21 213132y | 2 l32u1d ) 2 | 33¢uey § 2 jaw(smy | 2 3667y | 2 [ 37¢7u) | 2 {37¢74) | 2 lu2(84) For fill height design data, See Std.
120 2 13 2 29 2 30(37) | 2 31(42) 2 [32(51) 2 133(61) 2 34(66) 2 i3u(e?n) 2 137¢7%) C-13.07.
132 | 3 18 3 126 3 J29(auy| 3 129¢38) | 3 [30(u7) | 3 |31¢s5). | 3 131¢60) | 3 {31¢63) | 3 |3u(e8)
44 | 3 16 3 |2u 3 12831 ] 3 2835y | 3 l29u3) | 3 [e9s1) | 3 [30¢s5) [ 3 f30¢e0) | 3 [32¢64)
156 | 3 15 3 122 3 [ 27(29)] 3 127¢32) | 3 128(u0) | 3 [2B(47) | 3 [ 29¢51) | 3 129¢58) | 3 [30¢81)
168 | 3 | 14 3 120 3 |27 3 12730) | 3 2731 | 3 [esu3) [ 3 fosaumy | 3 f2s(se) | 3 pacs9)
180 | 3 13 b |19 3 |25 3 127¢28) | 3 Jo27¢aw) | 3 [eruo) | 3 f27ewwy | 3 i27¢55) | 3 [8(57)
192 4 (18 3 |23 3 126 3 [26¢32) | 3 [|27¢38) | 3 forun) | 3 (27¢s3) | 3 |s(se)
20U |17 y |22 4 |25 y |26(30) | 4 [26¢36) | u [27(39) | u 21500 [ v h7(55)
216 y |21 y |23 b [26¢29) | 4 Jeeaw) | w Toe@am [ u Dewn) [ hrcsw)
228 y 20 y 22 4 2621 y 126(32) y 26(35) 4 126(u5) ) 7(53) DESIGN APPROVED STATE OF ARIZONA REV,
2u0 y |21 y |26 u |26(30) [uw [26(33) | & [o6(u2) | 4  D6(53) ; DEPARTMENT. OF TRANSPORTATION 473
252 y |28 y Decoy [y lopny ]y Decam | baay 1€ — ST ANDARD DRAWINGS
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2 2/3" X 1/2" Corrugations 3" X 1" Corrugations 6" X 2" Corrugations T
Cu Co
Gage| Ag I r 1 2 Ag 1 r |2-5/16{2~3/8 12-7/1 W Ag 1 r |4-bolts}6-boltsi8-bolts
rivet|rivet rivetsirivetsiyivets ft. ft. ft.
16 |.0646 |.001892].1726|16750]121500 ![.0742|.008658|.3452]|19200 | 2580C ©;/8" holts.
14 |,0808 |,002392(.1726(18200{29800 || .0927 {.010833|.3452126500 | 34300 \ 6'" X 2V C
12 71,1130 |,003425].,1726(23400|46800 || .130 |[.015458|.3452 41600 |53000]| ,1297|.060416|,688| 42000
10 1.1454 |,004533),1726]24500149000 1 ,16741,020175(,3452 43500161000]| .1669(.,078166|.6881 62000
8 |.17775].005725.1726[25600[51300 || .20481.025083|.3452 45600 {64000 .2041[.096166},688; 81000
7 .22831.1078 688 93000
5 H .2666(.126916|.6881112000
3 .3048(.146166 |.688}132000 ]
1 ,34321.165833|,688{144000 184000 [220000
46801 .,232 .688 270000
Criterion 1, DEFLECTION OF PIPE EXAMPLE
2.41 R3h 57.3 R3 Given: h = 27; D= 15; R = 90
Formula*l(a) I(for circular pipe) = =* 26,800,006 Find: Gauge and corrugation required,
Formula 1(b) Solution:

Criter

Formul

Criter

Formul

Formula 3(b) Ag =

I(for 5% vertically elongated pipe)=Substitute h/2 for
h in la. Solve la for I and determine required gmuge
and corrugation from table. If 6" X 2" corrugation is
indicated, solve for I in 1(b) to determine gauge re-
quired for elongated pipe. If I is negative, metal
thickness required is less than the minimum tabular

value.

ion 2. LONGITUDINAL SEAM STRENGTH
_ bh

a 2(a) Ca = 55046

Solve for Ca and determine gauge and corrugation

from table of Cy values.
jon 3, BUCKLING OF PIPE WALL

2

i .64 R
a'3(a) fu = 45,000 - 1.4547 Eii%;—i

Use r for the corrugation corresponding to the heavi-
€8t gauge determined by formulae la, 1b and 2a.

Solve for fy to determine the maximum allowable buck-
ling stress,

1.805 Rh
f1.1

Solve for Ag, using fy value determined in 3a, and
select gauge and corrugation from table.

#* When Deflection or Buckling is the control, an increase

in the maximum h may be realized by backfilling to 95%
Proctor density. This revises the applicable formulae
to:
1 - 2.08 R3h - 57.3 B3
26,800,000

Formula 1(a)

A o 1
Formula 3(a) £, = 45,000 - 1.4547(0.44 RJZ

T

Deflection of pipe

(2.31)(729,000)(27) - (57.3)(729,000)
26,800,000

Formula 1(a) I =

I values in table indicate a gauge requirement,
for circular pipe, of 5 in 6" X 2" corr.

_ £1.155)(729,000)(27) - (57.3)(729,000) _
- 26,800,000

Formula 1(b) I

The result being negative indicates a gauge re-
quirement lighter than 12 gauge when pipe is e=--
longated 5% vertically.

Longitudinal Seam Strength

2
Formula 2(a) Ca = iﬁi%éz%l - 88,000

Referring to table, 7 gauge, 6" X 2" corr. is
required.

Buckling of Pipe Wall

2
. 4]
Formula 3(a) fu = 45,000 - 1.4547 [ o.gga E = 34820

Note that since a 6" X 2" corr. is indicated by
the preceding results, the 6'" X 2' value for r
is used.

The result (allowable buckling stress) is used
in the following formula 3(b) to determine gauge
requirement.

) 2
Formula 3(b) As = <& Sogiégg)( 1) - 0.126

The table indicates a gauge requirement of 12
gauge in 6" X 2" corr.

Using vertically elongated pipe, the lightest
gauge and corr. that will satisiy all require-
ments is 7 gauge, 6" X 2" corr. Similarly, with
circular pipe the lightest gauge is 5. Since
cost-wise the two are comparable, 7 ga., 6" X 2"
57 vertically elonpated pipe is selected.

Analysis:

= 0.138

-0.711

All other
values are

for 3/4" bolts.

Criteria 1, 2 and 3 embody the factors to be in-
vestigated in the design of corrugated metal pipe cul-
verts,

Appurtenant formulae are developed from data sup-
plied by the B.P.R, 1966 publication titled "Corrugated
Metal Pipe Culverts - Structural Design Criteria and
Recommended Installation Practices.' These formulae
provide safety factors as follows: Criteria 1 = 3.33;
Criteria 2 = 3.33 and Criteria 3 = 2.00.

Constants used are:

Embankment weight/cu. ft. = 130 lbs,

Embankment density = 90% Proctor.

Modulus of passive earth resistance = 1000 p,s,.i.
Soil stiffness coefficient = 0.32.

Deflection lag factor = 1.39.

Modulus of elasticity = 29,000,000 p.s.i.

Expianation of svmbols used:

Ag = Area/lin. inch of pipe in sgq. inches.

C, = Actual ring compression in lb./ft.

¢, = Allewable rinp compression in 1b./fe.

) = Pipe diameter in ft.

fg = Actual buckling stress in p.s.i.

f, = Allowable buckling stress in p.s.i.

h = Fill height; fin. grade to top of pipe in ft.

I = Moment of inertia of pipe wall in inches '/ inch.
R = Radius of pipe in inches.

r = Radius of gyration of pipe wall in inches.
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CORRUGATED

STEEL PIPE ARCH. 2 2/3" X 1/2" CORRUGATIONS, RIVETED, WELDED OR LOCK SEAM FABRICATION.

TABLE 1-A

H~20 LOADING

Size - In. Fill Heights ~ Ft,
Opening | Corner Maximum Corner Pressure = 4000 Lb./Sq. Ft.
Span X Rise Area Radius 14 Ga.-.079" 12 Ga,=,109" 10 Ga,=-.138" 8 Ga.-.168"
Sg. Ft. In. Min. Max. Min. [Max. Min. Max. Min. Max.
18 X 11 1.1 3.5 1 1/2 12 1172 [12 1 1/2 12 1 1/2 12
22 X 13 1.6 4.0 11/2 11 1 1/2 J11 1 1/2 il 1 1/2 11
25 X 16 2.2 4.0 2 10 2 10 2 10 2 10
29 X 18 2.8 4.5 2 10 2 10 2 10 2 10
36 X 22 4.4 5.0 2 9 2 9 2 9 2 9
43 X 27 6.4 5.5 2 8 2 8 2 8 2 8
50 X 31 8.7 6.0 3 7 3 7 3 7 3 7
58 X 36 11.4 7.0 3 7 3 7 3 7 3 7
65 X 40 14.3 8.0 3 8 3 8 3 8
72 X 44 17 .6 9.0 4 8 4 8
TABLE 2-A
STRUCTURAL PLATE PIPE ARCH. 6" X 2" Corrugations,
BOLTED FABRICATION, 4-BOLTS/FT. * H-20 LOADING
Size Opening | Corner Fill Heights - Ft.
Area Radius Max. Corner Pregsure= 4000 Lb./Sq. Ft.
Span & Rise Sq. Ft. In. 12 Ga. 10 Ga. 8 Ga. 7 Ga. :
Min. | Max.|Min. [Max.Min. [Max.[Min. Max.'
6'- 1" X 4.7 22 18 1 15 1 15 |1 15 1 15
7'- 0 X 5'-1" 28 18 11/2:13 |1 1/2(13 |1 1/2 113 1 1/2 113
7'-11" X 5'-7 35 18 11/2}112 11/2]12 1 1/2]12 11/2}12 ]
8'-10" X 6'-1" 43 18 11/2310 |1 1/2(10 {1 1/2]10 ] 1 1/2]110
9's 9" X 6'-7" 52 18 2 g (2 9 {2 9 2 9
10'-11" X 7'-1" 61 18 2 8 2 8 |2 8 2 8
11'-10" X 7'-7" 71 18 2 7 |2 7 2 7
12+~ 8" X 8'-1" B8l 18 3 6 |3 6 3 6

* Bolts shall be torqued to manufacturers
specifications but not less than 100 ft.
1bs. nor greater than 300 ft. lbs

GENERAL NOTES

All fill heights are measured from finished
grade to top of pipe arch.

Minimum £ill heights shall be as noted, except
no pipe arch shall extend above the subgrade.

To determine fill heights for sizes other
than those shown in the tables, use Std. C-13.09
Pipe Arch Design Data.
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Criteria 1, 2, 3 and 4 embody the factors to be-
investigated in the design of corrugated metal pipe
arch culverts.

TABLE 1 TABLE 11 Appurtenant formulae are condensed frem data
- lied by th 967 editi f Ameri I
2 2/3" X 1/2" Corrugations 6" X 2" Corrugations horh' | Iy Lp |Lptlp ;Ezgllinstftutz-i pub?izaiﬁznotit1251332:1&222:2?
Cu Cy 1’ 1800 130 {1930 - -
- : Steel Drainage and Highway Construction Products"
bage) B ' i riiet rizet &As ' i AFEgltS 6-¥?lts 8-?glts §: ggg ggg 1828 and the B. P. R. 1966 publication titled "Corrugated
v . . . . :
Metal Pipe Culverts - Structural Design Criteria and
4" 400 20 0 &
16 1.0646 |,001892],1726116750]21500 7 ) 2 22 Recommended Installation Practices.'" These formulae
14 1,0808 1.002392|.1726|18200|29800 2 25 20 900 provide safety factors of 1, 3.33, 2 and 3.33 re-
12 1,1130 {,003425|,1726|23400]46800 12971.060416 [.688] 42000 6 200 780 980 spectively for Criteria 1 é é a;d 4 )
10 |.1454 1.0045331.1726]24500[49000 1669[.078166 |.688] 62000 7' 175 910 | 1085 Constants used are tﬁe ;ame as fér Std. C-13.07
8 1.17775/.0057251.1726[25600]51300 || .2041[.096166 |.688] 81000 8! 100 | 1040 | 1140 "Corrugated Metal Pipe Fill Height Desien Data '
7 2283(.1078 _|.688] 93000 8 P & Sie a-
5 2666).126916|.6881112000 For h=9' and over, ljis Expl i £ {abl bol d:
3 .3048 |.146166 |.688 132000 eliminated so total load e e Dan qiaTEAn bSO S usedt :
1 1332 [, 165833 . 688 144000 | 184000 |220000 then becomes h X 130. S ey ot ner o Pipe areh In sq. dn.
Cs = Actual ring compression in ibs./ft.
C, = Allowable ring compression in lbs./ft.
. . EXAMPLE: f, = Allowable buckling stress in p.s.i
Criterion I ~ CORNER PRESSURE h = Max. fill height; fin. grade to top of pipe arch.
Given: 72" X 44" Pipe Arch, h = 15 % h' = Min. fill height; fi rade to t f pipe arch
P =6S(L; + L s g in. g e to top of pip .
Formula 1 (a) R( L D) I = Moment of inertia of pipe arch wall in
C Find: Gauge, corrugation, h' h h
Using h, take {Ly + Lp) from Table II and solve for P. ’ — ?ﬁi;?sfﬁ neh
Note: Lf P>4000, consideration shall be given toward Formula 1(a) P =6 X 6 X 1950 r = Radius of gyration of pipe wall in inches.
possible special back fill design. 9 A, = Allowable deflection in inches.
= Actual deflection in inches
Formula 1 (b) (L, *+ Lp) _ 667R, = 7800 Sa = Span in ft.
S _ , Slnce P> 4000 investigatiun of special backfill H = Rigse in ft.
Solve for Ly ' Lp. Use Table II to determine h'. and/or corner support design is mandatory. Re = Corner radius in inches
. I P = Corner pressure in lbs./sq.ft.
Criterion ?  LONGTTUDINAL SEAM STRENGTH. Formula 1(b) (I + Ip) = £67 X 9
6
Formula 2 Csz = 1.678 (Ly, + Lp) = 1000
Using h, take {Ij + L) from Table II and solve for Cj. From Table 1I, h' = 3
Determine gauge and corr. by comparing C, with
C, values in Table I, Formula 2 €, = 1.67 X 6 X 1950
= 19550
Criterion 3  BUCKLING OF PIPE ARCH WALL Referring teo Table I, 12 ga., l-rivet, 2 2/3" X 1/2" ig
2 satisfactory with respect to seam strength
Formula 3 (a) f, = 22500-0.72735 (3.84S/r)
Formula 3(a) f, = 22500 - 0,72735 X (3.84 X 6/.1726)2
Formula 3 (b) fu = S(Ly + Ip) * = 9620
24AS
Use r for corrugation indicated by Formula 2 Formula 3(B) 9620 = 6 X 1950
Equate £, from 3(a) in 3(b) and solve for Ag LA
u s
Determine gauge and corrugation from Table I.
Ag = 0.0507
Criterion 4  DEFLECTION Referring to Table I, value of A_ indicates a
lighter gauge than that called for in Formula 2 so
Formula 4(a) A, = O.6H 12 ga., l-rivet, 2 2/3" X 1/2" is safe from buckling.
3
Formula A(b) Aa = 1.,507hSR 3¢ Formula 4 (a) Au = 0.6 X 3 67
29,000,000 I+61R> = 2.202 ;
Use value I of heaviest gauge and corrugation Ag = 1.007 X 15X 6 X {3 X6~ 3 Xr3'67)_
required by Criteriz 2 and 3. If Lu>La, deflection 29,000, OOO X 0.003425 + 61 X (3 X 6 + DESICN APPROUED bl/—\!'E OF AHIZONA TREV,
is satisfactory. X 3.67)° = 2.08 _ ‘ DEPARTMENT OF TRANSPORTAT!ON |I2/68
A >A, se deflectlon is satisfactory. ¥, .
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or Rise _J

Dia.

1.D. or Rise/2,

A ..__T B -G-T
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O |
g 1 i
—nd ot ~
1 3
1 -
i 24
| o
7 | -
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Sx6J0M0 Galv, Wire Mesh - 1| -
:_ : .
.. ﬂ
P
&

HEADWALL INSTALLATION

r'—h\‘
N

Elevation A-A

>

PROJECTING INSTALLATION

Span
Hot mop
asphalt g
dampproofing 72 \ff__
T

Elevation B-B

GENERAL NOTES

For lateral dimension of invert
paving, use 72° control for CMP and
span for CMPA.

Paving shall be scored longitudinally
at 1'-¢"' min. lateral intervals,

Use bevel on inlet headwall only.

Wire mesh shall be fastened or
welded to corrugation crests at intervals
and in a manner approved by the
Engineer, Laps shall be 6" min.

Paving shall not be placed until
backfilling is completed.

Concrete shall conform to the requirements of
the specifications.

See Std. C=-14.02 for headwall
and bevel dimensions not shown.

METAL, CONC. INV, PAVING

STATE OF ARIZONA §77
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SENERAL NOTES
limits shown inciude structural
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Width

Length

Height of barrel or headwall w/o
cutoff wall.

C-13.02
C-13,05

See Sid. C-13.01.

C-13.04.

6" max. in rock & trench
1'-6" max. all others

6" max. for pipe in trench.
3" max, for pipe on natural ground.
1'-0" max, for pipe cn solid rock

ar other unvielding material.
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excavation ; Special backfill ground line— ::%%:’..
ik b tosotoletele’
Tt -pt y L ” ' s »3% AN .
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(Showing Limits of Structural Excavation) {(Showing Limits of Special BockEill) p ﬂ% BIVISTON OF HIGHWAYS
STRUCTURAL EXCAVATION SPECIAL BACKFILL. FOR ABUTMENTS AFPROVETE SR STANDARD DRAWINGS
FOR ABUTMENTS DISTRIBUZION | Struc. Exc. Payment Limits DRAWING NO.
f m Spec. Backfill Placement C-13.12




PLAC EMENT ONLY (SEE STD. C-13.14 FOR MEASUREMENT)
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S - - -7 el
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&
N ~/ Face
\¢/ | ] {vy V«\
\_3 X N B h
® N W ~ / Cut area
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“
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END VIEW WING OF
BOX CULVERT

BARREL SECTION

- c-—— == -
\
<\
¢
e
=\
v
\
A\

Front
Face

>

ma X
MULTIPLE PIPE INSTALLATION

CONCRETE PIPE IN ROCK

s

SENERAL NOTES

Bedding material placed for C,M.P. or Dipe
culvert on natural sround installation shall
be a minimum of 3" below invert. When placed
in trench bedding material shall be a minimum
of 8" below invert.

Bedding material shall be placed to sprins

line on both sides of pipe.

Placement of special backfill around head-
walls and winrwalls shall be the same as around

structures,

A See Std. 13,01, C-13,07, C-13.04,
1

C-
C-13.05
d D/2 + 2'-0"

@ " min, in rock § trench, 1'-6" min., all
others

W ¢ min., for pipe ir rrenci
W omin, for pipe on natural evonnd,
1'-0" min, for pipe on solid rock
or other unvielding material.

Bedding Matierial
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t
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| Special Hackfill Blace [ CREWNG N,
' . Special Backfill Placement |
Q%W}Pmes. Culverts & Headwails [C=13.13
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MEASUREMENT ONLY (ser sto. c-13.13 For PLACEMENT)

NOTE: GCemputation oi Special Back{ili quantity
for box culvert is based on the area ol
a typical installation times {(the total

Tenglis of the struclure plus 4ﬂ). N

T Length of Pipe

.
1
l lige H for box extensions on eacih
l end extended,
| | r" y 7T

measurement is necegsary for wing areas.

H

I —

Average cut

along barrel

{ AN A T AT
| ) Juhf L A hu

line

1

T Measurement Iimits lor multiple pipe installia-
iions wilil be taken from outside to outside
Jimits of allowable structural excavation.

Pipe installation backfill shall be computed
tased on total as installed length of pipe. Wwhen,
headwall or end sections are installed an allowance
of H/2 will be added to the total length. of pipe
for each end section or headwall installed

Diameters are A.D. & maximum outside width

of circular and arch type structures respect-
1

H Height of barrel or headwall w/o cutoff
wall.

D/2+2| — OH

1'-6" max. all others

See Std. C-13.01 CM.P, & C-13.02 R.C.P,
if structure includes flared end section
see Std. C-13.05 C.M.P. & C-13.04 R,.C.P.

@ £" max. in rock % trench
A

R.C.P.
A Tp— 7] _i-—u—'l_ 1. o
IO T TN A
LY p <. 25, |
W N R /£
< ~——] 1/2:1 ~
¥ VA I N, S \- - 7 mex ‘{ DESIGN APPROYED STATE OF ARIZONA REV
[ ; }W DEPARTMENT OF TRANSPORTATION &/74
—_— 3" min |-§-1 l-zi-l & ] - DIVISTON OF HIGHWAYS

) ) 1 semoveCrde STANDARD DRAWINGS L

In Roc . |Special Backfill Measurement |or '
Dt e c-13.14




\ No. 4 bars
oy

2'~0" min, 2'-0" min, lap
S g = _ )] D T 5
+ - o * T w - " -
. \\ 1 LA IR A Combination vehicle 144" 1'=6" | Varies
Anchor bolts, | Slfe @ & o % _and cattle pass
see plan. - \% .'_": .",I‘ # .' . Cattle pass only 120" e Varies
~ t. i —3
~ ' A e e No. 4 bar stirrups
\\' 7 T " — e * K 1'«8' ¢ to ¢
< .
1'_ 1 \\ ‘
A = SECT. A-A
-/ 3¢ Q Eye bolts for
~ - fence attachment,
~ - .
= > S 6x6 10/10
RN NN —"I 1'=-0" o Wire Mesh— | foo
(-1 &‘ 6x6 : 10/10 Wire Mesh g 3 o : R
. e A — e d = T ad T x '-..I e o - : ot 3 —— A
iA] ! va L Ry b . . : N . .
LONGITUDINAL SECTION
END ELEV,
/!C-., F ~ > - --\‘d‘\.v".,— T
—— Y-
QL GENERAL NOTES
= 3/4" x 6" anchor R
bolts, Z-nuts per This end treatment is to be used only for those
/) anchor. 1'-6" ¢ to c. cattle and/or vehicle pasaes not used for drainage.
’ Galvanized, Y All concrete shall be class A. An optional 12" A.B,.
> — - - I | invert paving base course and 6' of concrete may be
used in the 144' diameter pipe.
Anchor bolts shall be retained {n a horizontal
position during pour with final tightening a min-
. ‘-0 o imum of 7 days after pour,
) rr a Pipe shall be backfilled before cenmerete bond
=1 beam 18 constructed, Minimum forming may be used,
- H ) Edges of wire mesh shall be fastened or welded
N A SR | to rorrugation crests at intervals and in a
A St A Mt - manner approved by the Engineer. Laps shall be

& winimum,
For installation normal to roadway centerline
only.

w 70 SLOFE STATE OF ARIZONA LA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

STANDARD DRAWINGS
ORAWING NO.

PIFE, CATTLE-VEHICLE PASS
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L/2 e F
27 )
' | ~ ) '
T N /2
U' 1:—— ——-:I:'T_l _
L . __& I i p— 2 /" Chamfer
b-bars i'
DIMENSIONS
.p.! A B C D E L |L+=n]| F G . % en
}8]? 6 6" 10 _8 4 —ov 2 gr_gl {121-00 Lo a6 ni" HEADWALL ) - - j:‘?:‘d’l ]
740 g qr 21_(n 4r-2m 310" 11'-6" 14|'6|r 21_F r:',w“()-: b]—bars//
30T 8]y ] 21_pn q4r_7" 31-gr 137-6" 1730 2r.gn H1-6" i ==
2t 1_Q" 1 _An N T_g 1 1At t \ " et A j= T
36" |1'-0 g l21oan lgioor a6 l151-6n 2or-0 |31 |7'-6 L:i B swboff wall for down I -
42" |[1'-1" " 21-7v stegt g3 f1pioge 22'-971 3 B'-6" = stream headwall where | s
o . ired
48" 1rozn 1'-0" 21,100 51_10" Lo 19:_6n 25t 6|41 1 Gt reguired.
2. -6 STRATGHT HEADWALL
TR E SINGLE PIPE
"A"Conc.C.Y Reinf. Steel #4 Bars o an : 3
1.D{ For [For a b by ; _ e I N -
C.M,.P{Conc, lbs, - 2/L"Chamfer 2"_.'. l =4 Lt B
Pipe |No. th, [No.| Lgth. | No. | Lgth. 7 e i /
AP 8 Lot I8 LU WEACT Al AN W I AL S 2 .'m_r ! - R ]
26"} 2,00 [1.96 |12 574" 16 g'-3" 6 6 -8" | 97 T I ERT —F l S R | . i o
307 2.53 12.48 (14 | 5-10"16 | 9'-9" | 6 | 7'-8"]118 e A"?”—H—-r' &l Sy _ - e Ll
367 3.27 |3.20 (16 | 6'-8" 16 11'-3" | 7 | 8'-8"] 149 Mefle agiendl bl AN T I— ' - o :
4271 4,04 [3.95 [18 7'-2" 6 [12'-9" 7 9'-8" | 194 2 1/2m SR L y 1 b P | 3
T8 %54 1482 [30 | 77-8" J6_J14'-3" | 8 [10'-8" 215 l tond | F{7, I 7 / .
= ) 1 3 b i\ , .9
¥ i . - a=hends | o
"A"Conc.C.Y ainf, Steel #4 Bars SIDE ELEVATION e I | et ot e RS R l
1.DJ For |For a b "L HEADWALL -, ————
C.M.P/Conc. 1bs. =SS > —— :j(—r
Pipe No- th. Q. th. “"‘h.,_ ______________ - - -
87| 1,17 J1.14 |8 | &'-8x" |51 9-3" | 56 | <
AT T8 (1,80 (10 | §T=44" |5 [117=3" |74 Lo, +n | =
307 2.05 [2,00 {10 | 5'-10§1 5 [137-3" | 83 Plans ~
e 2.6 |2.56 [12 | §'-8%"[ 5 [15'-3" | 105 .~ STRATGHT HEADWALL Cut—off wall for down
23" 3.4 3,15 |14 | 7°-2x" |5 [17'-3" | 125 °Pey, DOUBLE PIPE stream headwall where
%871 3.96 [3.B4 [16 | 77-B4"| 5 |197-3" | 147} ] clad required,
™ 1
DOUBLE PIPE HEADWALL | L/2 F - _l 5
At Conc. CY| Reinf. Steel j#4 Bars ™ -
for ! ‘1—{
I.D] for |~ a b 1b Y — GENERAL NOTES
CMP} an. S. - ‘
Pipe |No.| Lgth. [No.| Lgth. 3 AI-Ll concrete shall be Class A,
18 11,45 .40 9 41-8" 5 11'-9" 67 H }:Ilgh point of headwall shall not
s a3 —1 project more than 3" above slope.
24%1{2.00 j1.93}10 5'-4" 5 |14'-3"
301 |2.53 |2.43 |1 | 5'-1o" |5 [17'-0" |100
- DESIGN APPROVED
nl3.28 ]3.15|13 | 6'-8" |5 [19'-9% 1124 SECTIO ) ; STATE OF ARIZONA REV
2o - npw EH%ADW?I_L & ;Ii 7)0 DEPARTMENT OF TRANSPORTATION |11/74
42'14.04 13.86 |15 7r-2n 5 [22'-6" |147 i %l\_{f;\%ri\gg H|GAHWAYS /77
L _ - APPROVED JOR DRAWI
a8 4,97 |a. 74|16 | 708" | 5 j25'-3" |156 — . SECTION ;Smlau X RADWALL, PIPE, STRAIG}‘{\'JI‘GS S
GHT I{EADWAI_L & MM TYPES C-I4_Ol
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INLET HEADWALL

2= No.

Ferm as shown:\\\\\

e
"~

6 bars.

e = e e e e ey ——

|
|
l
|
|
|
L

INLET HEADWALL FACE ELEV,-OUTLET SIMILAR

- 8
‘1

. ]

SECTION A-A

B

Sym.
-": I
! i
_1_' — i Constr.
/ - ' : Joint
1
b
L4 h-‘
/ O\ \ B
! R
D/2
1 1
U R O R
OQUTLET HEADWALL
"‘I I D/f1s + &
oy X
] -4
o O
; ——Bevel, See
| Detail,
Z | Constr,
T~ §anf
o s)uA_la/\/
<
% i |
e ' | =
‘ d."ll' I T l
T 1 |t e
y e i o =
= :l' “ ]
=l Yo M
———-4 j=
SECTION B-B
3/4% x €' hex N
head bolts, ROt
1'=6" ¢ to ¢
for C.M,P

BEVEL DETAIL

1 1/2:1 Embankment $lope

Dimensions Conc. (C.Y.) Reinf. Steel
D Type F E X C.M.P.{R.C.P, (Lbs.)
42" 1(Inlet) 5'-2" 5'-2" 179" 4,551 4,45 275
2(Qutlet) | 5'-2" 1'-11"7 1'-9" 3.53 3.45 213
48" 3(Inlet) 5'-8" 5'-8" 1'-11"] 5.32 5.20 321
4(Outlet) | 5'-8" 271" 17111 4,12 1 4,03 249
54" S5(Inlet) 61 -2" 6'-2" 27-1" 6.14 1 6.01 370
. 6(Qutlet) | 6'-2¢ 203 2'-1" 4.75 1 4.65 287
&0 7(Inlet) 6'-g" 6'-8" 2' -3 7.03 6.88 424
8(Qutlet) | 6'-8" 275" 2' -3 5.43 5.31 328
66" 9(Inlet) 7'-2n A 21 -5 7.98 | 7.81 481
10(Qutlet) | 7'-2" 207" 20 -5 6.16 | 6.02 372
72" 111({Inlet) 7'-g" 7'-g" 2rt-m 8.99 8.80 542
12(Qutlet) | 7'-8" 2'-9" 2'-7" 6.94 6.78 419
78" 113(Inlet) gr-2 8'.2" 2'=9" 110.Q7 9.85 608
14(Outlet) | 872" 3'-0' 2'-9" 7.78 7.61 469
84" |15(Inlet) g'-g g'-g" 2'=-11"111.20 | 10.96 676
16(0utlet) | 8°-8" 302 211"} 8.66 8.47 522
4:1 Embankment Slope
42" 117 (Inlet) g'-g" g'-g" 3'-0" 7.88 7.70 475
18(Qutlet) | 8'-8" 3.2 3'-0 5.59 5.46 337
48" { 19(Inlet) g'-g" §'-g" 3'-6" B.47 8.28 311
20(0utlet) | 8'-8" 3t-2" 3t -H 6.10 5.97 368
54" 1 21(qnlet) g'-g" g'-g" 4" -pr 9.07 8.87 548
22(0utlet) | 8'-8" 3r-2v 4 =0 6.63 6.48 400
60" | 23(Inlet) 9f -4 94 404" 110,39 10,16 627
24(Qutiet) | ' -4" 3 -5 41-4" 7.60 1 7.43 458
66" | 25(Inlet) 9'-g" g'-g" 4'-9" 111,421 11,17 689
Z6r0utlery | Ofogt 1T =g 8539 8,20 S0A
72" | 27(Inlet) 9'-g" 9'-g" 5'-3 12,11 11.84 731
28(Qutlet) | 9'-8" 3'-¢" 5'-3" 8.99 8.80 542
78 [ 29(Iniei) (iG'-0" | 1G'-O° 5'-8 13,22 12.93 798
30(Qutiet) |10' -0 3'-8" 5'-8" 9.88 9.606 596
84" | 31(Inlet) {10'-8" | 10"-8" o'~} 14,811 14,48 893
32(Qutlet) J10"-8" 3t-11 6T-00 17,00 10,76 664
GENERAL NOTES
A1l concrete shall be class A.
All rebars shall be No. 4 except 2- formed bars
over pipe. Bar spacing shall be 1'-0" ¢ to c.
High point of headwall shall not project more
than 3% above slope,
For skewed pipe dimensions, see Std. C-14.02.1
Bevel is required only on inlet headwalls, Bell
end of concrete pipe may replace bevel.
DESIRN APPROYED STATE OF ARIZONA REV
/J{L}!Qj DEPARTMENT OF TRANSPORTATION |5/78
g CIVISION OF HIGHWAYS 9/’?[,
APPROVED FOR S TANDARD DRAWINGS
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B 30
i
|
G .318D | ,518D E G 22770 .577D E l
c - G |
——— [————————— —i—— o ——————

_’A —’A

| 1 1/2;1 Embankment Slope 1 1/2:1 Embankment Slope 1 1/2:1 Embankment Slope
Dimensions Conc, (CY) IReinf. Steel Dimensions Conc.' (CY) |Reinf. Steel Dimensions Conc. (CY) |Reinf. Steel
D |Type| E F G X* CMP | RCP (Lbs.) D |Type| E F ¢ X* CMP | RCP (Lbs.) D |[Typel F G L X* X'* |[cMp [RcP (Lbs.)
42" 1o3'-7"5"-2" [0'-8" [1'-9" [3.46 [3.38 208 421 17 |e'-2 5'-2" [1'-0'[1'=9" [4.,07 {3.98 245 421 33 572" | 1T=57 97 [ 17-9" [27-F" [5.27 [5.16 316
48" 2 [4'-0"[57-8" [0'-9" [1'-11"[4.03 [3.94 246 48"1 18 [6'-9" 5'-8' J1'=0"|1'~11"[4.76 |4.66 286 48" 34 |5'-8" [1'-6" [9Y.0" 1'-17171 37-0" [6.11 [5.99 367
54" 3 a'-46T-2" 10T-9" | 2'-1" 14,66 |4.56 285 54" 19 |7'-4" 6'=2" |1'-1"]2'-1" [5.58 |5.46 337 54" 35 [6'-2" | 1'-7" [ 9'-4" 2'-1" | 3'-6" [7.09 [6.95 426
60" 4 14'-8"6'=8" [0'-10"}2'-3" |5.41 |5,29 324 60" 20 |7'-11" |6'-8" |1'-2012'-3" 16,47 |6.33 391 60" | 36 |6'-8" | 1'-8' | 9'-9" 2'-3" 13'-11"{8.16 |8.00 490
66" 5 |5'-0"7'=-2" [0'-11"|2'=-5" |6.21 |6.07 374 66| 21 |g8'-6" Jle2 [1'-3y 25" | 7.41 [7.25 448 66" 37 |7'-2 | 1'-9" |9'-g 2'-5" 14'-5" 19,30 |9,11 558
72" 6 [5'-4"7-8" [O' =11 2'-7" |7.01 |6.86 421 72 22 j9t.2 7'-g"t o drt-ar2to 18,51 18,32 508 721 38 17r-gn b iteigriatoon 2'-7 A -1 10,60 10,39 636
78| 7 [s'-9"[8'-2" [1'-0" [2"-9 [7.94 |7.76 479 78" 23 19'-9"  18'-2" [1'-4[2'-9" [9.46 [9.25 567 78" 39 [8'-2" T1'-11"}10'-1" [2'-9" [57-4" [11.65111.42 699
84" 8 |6'-1"] 8'-8" |1'-1" |2'-11"{8.74 [8.54 529 84" 24 j10'-4v 18'-8" [1'-5"[2'-11"]10.61[10.37 ' 632 84" 40 §8'-8" [2'-0" [10'-4" [2T-11 579" 112.94112.68 777
4;1 kmbankment § lope 4:1 Embankment Slope ' 4:1 Embankment Slope
42" 9 |6'-1"18"-8" |0'-8" |3'-0" [5.32 |5.20 338 42" 25 [10'=4" |8'-8" J1'-0'13'-0" [6.70 [6.56 415 421 41 [8'-8" [1'-5" [10'-10"]3'-0" J4'-0" [6.98 |6.84 419
48" 10/6'-1"/ 8"'-8" |0'-9" [3'-6" |6.01 [5,88 369 48" 26 |10'-4" 18'-8" [1'-0'[3'-6" [7.29 [7.13 451 48" | 42 18'-8" [17T-6" [ 10"-10" 13 -8 [ 4"-6" 7,61 [7.46 457
54" 1116'=-1")8"=8" 10'-9" |[4'-0" |6.55 |6.41 400 54" | 27 [10"-4" 18'-8" [1'-1v|4t-0" [7.97 |7.79 481 54| 43 |8'-8" | 1'-7" | 10'-10"[4-0" | 57-0" {8.29 [8.12 498
60" 12]6'=6"9'-4" 10'-10"[47-4" 17,55 [7.38 453 60" 28 [11'-1" [9°-4" [1'-2"|4'-4" [9,21 [9.01 559 60| 44 J9'-4" [ 1'-8" [ 11'-8" [4'-4" [5'-5" [9,62 [9.43 577
66" 1316'-9"19'-8" 10'=-11"14"-9" 18.48 18.30 512 6E" | 29 J117-6" |9'-8" (173 4'-9" [10.25{10.03 619 66" | 45 (978 [ 1'-9" | 127-1" FA'-9" [ 5T_11"]10.68]10.47 641
72 1416'-9"19'-g" |0'-11"[5"-3" |8,90 {8.70 552 72 30 {11'-6" |9'-8" |1'-4"i5'-3" [11,04]/10.80 666 72" 46 [97-8" [17-T0"[127-1" [5'-3" [6'-5" [11.53]11.30 692
78" 15]7'=0" 10"-0")1'-0" |5'-8" [10.08]9.86 608 78" 31 J11'-11"710'-0" | 1'-4"[5'-8" [12.11]11.84 734 78'] 47 [10'-07 1'-11"] 126" |5'-8" [6'-10"]|12.69[12.44 762
84" 16/7'-6"{10"-8"[1"'-1" |6'=0" [11,38{11.13 687 84| 32 [12'-9" |10'-8'[{1'-5"[6'=0" [13.65]13.35 826 84'"| 48 [10'-8"|2'-0" j13'=4" [6'=0" [ 7'-2 [14.15]13.87 849
15° 8k. Headwalls 30° Sk. Headwalls 45° Sk. Headwalls
*15° & 30° Sk, Headwalls,
z X applies to both Lt.
1 & Rt, Wings.
45° Headwalls, X applies For other headwall dimensions, steel reinforcing, inlet bevel and
to Lt. Wing and X' to other details not shown, see Std. C-14.02.
] Rt. Wing. For skewed installations, inlet and outlet headwall types are

identical for equal embankment slopes.

For inlet and outlet wingwall flare differences for headwalls
normal to pipe, see Std. £-14.02.

See Structures Section Stds, B-11,01 through B-15.04 headwall
designs for pipes over 84" Dia.
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E W (Single)
SECTION Z-Z - |
) - W (Double)
PLAN
3/4" chamfer —
S - e Z GENERAL NOTES
§ ! \m / See also Std, C-13.u1,
H // Tich point of headwall shall not
= | | \\\4‘%\ T proje.t more than 3" above slope,
| | I| ; I } L il\ A1l caacrete shall be Class 2.
- i \Q\ o/ N All reinforcine bars shall he
| S 4»’fi/ i number 4, T'-0" ¢ Lo ¢ oand 3 clear
i | =1 to inside oif walls and floor.
il_— L“____ﬂﬂ‘_‘____{
Y - 1
SECTION Y-Y ELEVATION
PIPE DIMENSIONS B QUANTITTES
’ ~ CONC. G.Y. REINF, STEEL
Single Double LBS.
. For For
L.D. A B E F i J g » | Conc.ln o | Conc. Single |Double
Single Double C.M, P, Pipe MePel pine
Deduct Deduct I e _
T - — OFSIGN APPROYES T
Tign 2V _g" ctoan  Dgr_gn 11-3" L 1'-3 5/8" 311" g" 17-6" 0.76 | 0.03 1.12 0.06 75 107 A A /%F :[ Dl‘r"ﬁﬁg‘{{qg]\l‘i; gr; EEES?IJ\I&OPTBT]ON
24" { 3'-0" 6'-6" 376" | 1'-7 1/2" | 1'-1 1/2" 1'-11 3/8" | 3'-5" 11" 2'-3:: 1,00 | 0,04 | 1.55 | 0,09 92 136 4.4 | AIVISTON OF HICHWAYS
3071 31-6 | 70-10T L 4T-4T | 2007 17=67 277 /4" | 3197 [ 1010 | 30001 1,50 4 0.06 4 2.29 0. 4 o The | (e  — - STANDARD DRAWINGS
vl at-0" oot [s%e27 | 2'-4 1/2" | 1'-10 1/2" | 3'-3" 4'.0" 1 17-4 -9 . . . . N ‘
3 22 Z._%. 131-_67*“—6._0.. T 37 ogn . STo30 3710 3/47 | &7-4" | 1'-6" | 4'-6" | 2,49 | 0,31 | 3.85 | 0.23 | 189 | 279 p i h,&éai HEADWALL, DROP INLET
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7 21_11 3/&"

#3 bars, 6" c
1 1/2" clear

i

Grate frame and |[.°
frame anchorsfwi:

Gutter control

grade—\

6!_5 1/2n

32 3/}_]_00 |

hTs - S*

)

il

i S Ih&ﬂﬁ

Curb or combined
curb and gutter

L See C.B.
e

PLAN~CATCH BASIN TYPE 1 — SINGLE

to ¢
to top

of nose section and

inside of wal
Detail No. 3.

1. See

\

2 1/2"

Varies
"h" of curtLr.f

ek

\ 6" !

Gutter depre-
ssion as spec.
See Std. C-15.

Nose angle & anchor.
See Detail No.

Normal crown

/

08, Det, No. 1
Construction
joint

#4 bars, 18"—<]

¢ to c,

horiz. & vert., 5y
1 1/2" clear to [

inside of wall.

Type A or G
conc, curb

1-Single and Section A-A
for reinforcing steel details.

Dimensions are common

to C.B. No.

PLAN-CATCH BASIN TYPE 1 - DOUBLE

3/16"

#3 bar n

1.

DETAIL NO,

- Grate support for
C.B. No. 1-Double
only. See Detail No. 2.
=
Frame Crate
[7)

L No bottom
reinforcing

SECTION A-A

1

2 1/2m X2 1/2" X

Length: 2'=11 3

Grind to
3/8" radius

3/8" ® 3 1/2”
sq. head bolt

NOTE: Provide
Std. C-15.08
Construction
Drain.

Eﬁlﬁlfz" stove bolts,
2 per frame.
Avoid conflict

with grate,

;s 1

/
AN RS
. . e |

e

5 W 18.5—
& N |

DETAIL NO. 2

AN

1-Single
except as shown.

n 4+ 2t for C.B. No. 1-Single
6t=5 1/2" + 2t for C.B. No. 1-Double

n

2y

18"

1]

Y

™ #3 bar

DETAIL NO, 3

8!1 '
SECTION B-B

Use this section
when t = 8"

GENERAL NOTES

Pipes can be placed in any wall.

Floor shall have a wood trowel finish and a
minimam 4:1 slope in 211 directions to outlet,

A1l structural steel shall be ASTM A 36,

Welding shall be in accordance with std,.
Welding Specifications.

Grate, frame, beam and nose angle shall be given
one shop coat of No. 1 paint.

Concrete shall be (Class A,

Construction joints and drains shall be placed
to meet field conditions. See Std. C-15.08.

Any specified gutter depression shall be warped
to opening according to Std. C-15.08.

Curb opening areas, sq. ft., for Type 1-Single
and Type 1-Double equal 0.25 and 0.54, respectively,
for each inch of "h" + gutter depression —2.35".
See 5td. C~15.08,

For grate and frame details and grate opening
areas, see 5tds. C-15.06 & C-15.07.

*3/4"  for longitudinal and 3" for transverse
bearing bar grates.

w% 2'-0" for LW, LB, EF, TW and TB series 1
grates. 1'-6" for LW, LB, EF, TW aud TB series 2
grates. Use 1'-6" with combined curb and gutter.

%k 2'-8Y" for LW, LB, TW and TB series 1
grates. 2'=2%'" for LW, LB, TW and TB series 2
grates.

Pt=6" when H is 8' or less;
g8'. See Sect. B-B.

8" when H is

over

DFSIGN APPLICATION

Type 1-Single:
slopes and in sags.

Tvpe 1-Double: For use in sags only,

Type 1 is preferable to Type 4 when curb
opening is not objectionable.

For use on continuous

DESIGN APPROVED REWV
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Handle. 8ee

Cover & frame. Detail No. 1

See Detail No. 3 L =3, 5',_10" or 17° 6"
%’ B #3 bars, 6" ¢ to ¢
RN AN VIARTS Stagger 2-bars
Ml gy cqpagep——— as shown. :
2 B T See Detail
\ No. 2
Qi : N / H
ot | .
6: cb:?; 2 AN / 1 "b" bars, 6" c to ¢
See Details L ‘ P WA | See Details
Nos. 2 & 4. | : Nos. 2 & &4
. v B
i 3 PNl AT F L . s tasme o - 19
oo == . N
#3 bars 3 1/2" = - Curb support '\ Nose angle'& y£4" R
c toc See L’.B anchors. 4 anchors. &
Detail No. 2, max. spacing. max. anchor
Note: Reinf. bars shown are See Detail No. 2. spacing. See
for roof slab only. See Detail No. 2.
Sections for other reinf. PLAN Flow Grind to
Sump Wing Basin ¢ 3/8" R
[
> 311" t Cover frame anchors. "
t“—Jﬁ } =—9|— See Detail No. 3. e
~ ¥ [ AR O N R N R N Y I 3-#3 bars 8N L "h" of curb
’; En Y - .-_‘-.~ ..'.‘..-.‘ :..."-.n -‘ ..:.. ...-. -8 --.. . ‘ '.’,.“'_.lE' -} adjo:l_ning
[} | § B e "&" & "b"
E '_'"" ¢ * Boel 5| bars. See E3/3"
o | ) Dpetatl 2
E “.‘-‘:- l - No. 4. 1/2" R _‘ Normal crown
o [ 20:1 i “Gutter de-
AN AT A 3__,__.,_.‘_.—«1—_»'51 21/ X 2 1/ X 1/2" L. pression as
:n... -l .." - - S -'- -' ‘ .I' [y i -.' LR 2 N s ciﬁ-ed
@ | : Curb support anchor. Sze Std 6—
@ .t ;-] N~ Construction joint 1" ¢ bar with 3", 90" bend, 15QOS .
= "'-1:'-- -:‘f.’.‘
3 PETS 5 - b NOTE: Provide
_'.'._I;J:;'.‘. ! '.‘;.;_:_::.:_l.f-'. © |std. . c-15.08 #4 bars
L No bottom Construction
reinforcing Drain.

SECTION A-A

4\‘

3/8" X 1/2" brass screw

5/16"

A'holesL

= |2 172"

4"

1/4" @ rod
bent up ends

DETAIL NO, 1

2 1/2"

1/4" checkered

~ plate cover.
8-3/8" x 3 1/2" % 7
8q. head bolt
anchors, 2 per side.-

13/4"X11/4"X
3/16" L —

3/16" P

l-each corner of cover

Cover frame

DETAIL NO. 3

Miter frame sections 45°
butt.weld and surface grind.

3/4" X 1/4" bar

30

#3 b&r—\

DETAIL NO, 2

9"

n—l—

L

na" bar = 4 1/2" | 4 1/2v

N

GENERAL NOTES

Type 3 - Sump Only. :

Type 3-Wing(illustrated) sump with wing
basin upstream,

- Type 3-Double wing, sump with symmetrical
wing basin each side,

Pipes can be placed in any wall except
wall adjacent to wing basin.

Sump floor shall have a wood trowel finish
and a minimum slope of 4:1 in all directions
toward ocutlet pipe.

Gutter depression shall be warped to open—
ing according to Std. 0"151080 7

All structural steel shall be ASTM A 36.

Nose angle, frame and cover shall be
given one shop coat of No. 1 paint.

A1l concrete shall be Class A,

A1l reinforcing bars shall be #4, 1'-6" ¢
to ¢ both ways and 1 1/2" clear to inside of
walls and outside of wing basin floor except as
shown,

Curb opening area (Sq. Ft.) per inch of
curb "h" + gutter depression = curb opening
length (ft.) X 0.0833.

Welding shall be in accordance with Stan~
dard Welding Specifications.

* Construction joints at or below bottom
of curb line., Construction joints and drains
shall be placed to meet field conditions. See
Std. C-15.08.

@t = 6" when H = 8' or less

8% yhen H is grester than 8°'.

See Sect., B-B, Std. C-15.01.
H= 2'-10" min, when L = 3!
3'—0" min, when L = 6!
3'-2" min. when L = 10!
3'=7" min, when L = 17t

DESIGN APPLICATION:

For use in continucus slope or sag

locations that preclude use of grated

opening.

“b" bar = 2'-1 1/2" o
DETAIL NO. 4

STATE OF ARIZONA

GS

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

CATCH BASIN, TYPE 3

DRAWING

C-15.03




curb and gutter

Ot-—l riii/&n—'-' O r—l:iﬂ———l A [Curb or combined

- (D £

T
|
i
|
|
|
i
|
!
B
l
i
|
|
|
|
|
|
|
|
|
|
|
|
I
i
J

K
E
]
I

L, o e —
—_T il Fr = 1" GENFRAL NOTES
L Pipes can be placed in any wall.
' . Sump floor shall have a wood trowel finish
l : and a minimum slope of 4:1 in all directions

toward outlet pipe.

— — . Curb over catch basin shall not be con—
LT structed until cateh basin concrete has set for

L33

Grate frame and
frame anchors—<},

£

B idl

- H
e |1 B Ry ki U
Lgpip ] ] ] a minimum of 24 hours.
..l |.3n k )\J See Type 4~-Single & Sect. k}J Dimensions are common to For grate and frame details and opening
Gutter control A=A for reinf. details. L_,“A Type 4—single except as areas, see Stds, C=15.06 and C~15.07.
grade shown. Any specified gutter depression shall be
warped to opening according to Std. C-15.08
PLAN, CATCH BASIN TYPE 4 = SINGLE PLAN, CATCH BASIN TYPE 4 - DOUBLE A1l structural steel shall be ASTM A 36.
Grate, frame and beam shall be given one
shop coat of No. 1 paint.
All concrete shall be (Class A.
Construction joints & drains shall be
placed to meet field conditions. See Std. C=

15.08,

Ot-—

NOTE: Provide
Std. C-15.08
Construction
Drain.

% 3/4" for longitudinal and 3"
for transverse bearing bar grates.

#% 2'-0" for LW, LB, EF, TW
B and TB series 1 grates. 1'-6" for LW,
Constr. joint M LB, EF, TW and TB series 2 grates. Use

= 8 17-6" with combined curb & gutter.

Normal crown T - @ t=6" when H=8' or less; 8"
| — i [ SECTION B-B when H is greater than 8'. See
11 l|~l:l|_|_._1 ~——1—Grate support Section B-B.
gt | | for C.B. Type Use this 5ﬁction DESION APPLICATION:
h-Double‘only. Frame Crate when t = 8 Type 4 Single: For use on con-
See Detail No.l. 1 tinuous slopes and in sags.
Type 4 Double: For use in sags

Bend and project
vert. bars in rear
wall as shown

Specified —]__

gutter
depression,

-—-—

only.

Use Type &4 in preference to
Type 1 only when conditions preclude
use of curb opening.

e
ANANANRNN

#4 bars, 1'-6"

¢ to c, horiz, 5
and vert., 1 1/2"%0
clear to inside [y
of wall

1/2" stove bolts,
2 per frame.

5 W 18.5 Avoid conflict
with grate.

L

6"~

éi No bottom
reinforcing

DESIGN APPROYED STATE OF ARIZONA iy
9;& DEPARTMENT OF TRANSPORTATION |8/74
DIVISION OF HIGHWAYS

SECTION A-A DETAIL NO. ]
APPROVED ROR STANDARD DRAWINGS

DISTRIBUT)ON DRAWING NO.
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By i gn o @, GENERAL NOTES
C.B. 5, sump only.
C.B. 5 Single, (illustrated), sump with
wing basin upstream.
C.B. 5 Double, sump with symmetrical wing
basins each side.
onstr, joint Pipes can be placed in any wall except
wall adjacent to a wing basin.
Sump floor shall have a wood trowel finish

® 213/ @ L = 37,6', 10* or 17"

—-— 8
—[ >B 'l |' ‘ o o te c . T =
Ly p J,,.___.._,LLJr_la_XT:_'

= . | "b" bars, 6"
$__ d f-c to ¢ See
\ )] Detail No. 1

A i M - | BN ) s. == ET . and adminimum slope of 4:1 in all directions
o T \ , '__,..;/" Curb.or %7 I toward outlet pipe.
bk — T [4 ombine 4" 1 .
t = - 3 x “ ¢ combined § - Welding 51}311 be in accordance with Std
z‘_/'j_j_ ; A o . — i =q--°\J curb and [ Welding Specifications.
~Curb suppdrt ancho;:s. \[ L 4" R gutter ° Gutter depression shall be warped to
4' max, spacing. ‘Nose angfé & anchor. 4' opening according to Std. C-15.08, ]
See Detail No. 1 max. anchor spacing. “All structural steel shall be in accordance
See Detail No, 2 with ASTM A 36.
G LT ’ 5 .2 Nose angle shall be painted with one No. 1
> ‘Note: Reinforcing bars showm £ _ No bottom shop coat.
T H i are for roof slab only. See ' reinforcing. . : All concrete shall be Class A.
: - : .sections for other reinforcing.' All reinforcing bars shall be #4, 18"
Grate frame l’bd ‘3"-—| b lG\_th:er control c to ¢ both ways and 1 1/2" clear to inside of
and frame C B . grade PL.AN SECTION B-B walls and outside of wing basin floor except as
anchors. ' shown,
3/8" x 3 1/2" sq. 3/16" 2 1/2" Curb opening area (5q. Ft.) per inch of

head bolt anchor.—\\ d"‘—'GI‘iﬁd to 3/8" R curb "h" + gutter depression = curb opening

length (Ft.) X 0.0834.
For grate and frame details and opening

Wing Basin

z, .dJ areas, see 5tds. C-15.06 and C-15.07,
378" . _ Construction joints shall be
_ lb\, : placed to meet field conditions.
9 3 \ j_N"f"‘al crown ®t = 6" when H = 8" or less; 8" when H is
- " "' . 1 kl'_‘ Gutter de- greater than 8'. (See Sectiom C-C)
_1 21/2" x 2 1/2" x /2" L A . F—T pression as : * 2'-0" for LW, LB, EF, TW and TB series 1
) ‘specified, 3". grates. 1'=6" for LW, LB, EF, TW and TB
‘i‘.-:fa ::PPO;':hagﬁh"l'- max., 1" min. series 2 grates, Use 1'-6" with combined curb
rw R -

and gutter.
*k 3/4" for longitudinal and 3" for trans-

90° bend.

H (S8ee Gen. Notes)

! verse bearing bar grates,
H=3'-3" min. when L=3'
H=3'-5" min. when L=6'
#4 R R H=3'-7" min, when L=10'
SECTION A-A bars :-_.‘.:,‘. E:_._.. s —_— H.=4'-U' min. when L=17"'

" DETAIL NO. 2

THOLE: Provide
Sed. C-15.08

' . 1]
Construction SECTION C-C | ‘t.b___g______..i

Drain. Use this section
vhen t = 8 l #3 bar — / o STATE OF ARIZONA 74
. | OePASTEN, S TraszogTaTon 17
2'-1 1/2" 4 1720
—N— : . | STANDARD DRAWINGS ___1_

3"

'DETAILNO. 1 . s CATCH BASIN, TYPE 5 C-15.05




IW-1 or LB-1 = 2'-1 1/2"
H-2 or 1B-2 = 1'-7 1/2" iW-1 = 1'-11 5/8" _ LB-1=1'-11 5/8" _ | _EF-l = 111 5/80
1W-2 = 1'-5}5/8” 1B-2 = 1'-5 5/8" —] / | EF=2 = ]_'_.5 5/8n I
[ i 3/16n
—1 oo o _Wi_ T g B S EHEEE] < = |"—x (see table)
. Y - HHHHHARHHHHH 0
__{_._1/&“1 \ ""i"'l/llr“ o r--X (See Cross Bars: 3/8"
Table) - - e (See ‘4“‘ g;-, [f” ¢ to c,
3N 4" X /2 N Table) aring Bars:
2" L 3 1/2n X 1/1+n'
All 1A 17/8" ¢ toc.
o End/Ears: /
. - £, 2 1/2" X 1 41!
et . I‘:O'[' bar ls)pac-f = R Cross Bars may
= =t t’;“g’ m”c’l‘ er ok = 1l © be fillet welded,
" _/ i ars and grate | - 3 resistance weld-
, /_1/2.. X 3 1/2" Bars. . opening, see o RN ed or electro=
™ Table.
.| S forged to bear—
™ ing bars.
. \_/
3/16' N .TB
T
- 3/16" % P
ol L ] —q ] d e |t fd et
= =]t L . QI EARHAERRRAD ~ An
T "1/2" X 3 1/2" Bars PLAN
FPLAN PLAN PLAN
4 1", 1 3/8" or 2" < <
= ' ’ : i
2NN EEEVEVAVR R 2 e N -
b -3/8" Anchors. ¥ =T o ] o 3
i I ,.| end when used = : I A T +
zu_,_j I__ft_ with I-beam SECTION ™ 9/16" holes-—A SECT. B-B
support. : :
SECTION BAR SPACER DETAIL
Cast iron, cast steel or
Restrict to slopes 1/2" rod AN Nut & cut .. S
£ or less. ¥~ LW indicates longitudinal welded.
FRAME of 3% threaded ends. /EQ% washers. LB indicates longitudinal bolted.
Spacer — X Spot weld EF indicates electroforged.
éi{\ or peen. Grating units and frames shall
N be fabricated from structural steel
CRATE CLEAR BAR NO. X GRATE OPENING 'I ASTM A 36 except as noted.
TYPE SPACING BARS Q. FT. X (See Table} All welding shall be in accord-
ance with Standard Welding Specificat-
LW or LB = 1,0 1 16 5/16" 3.97 SECTION A-A ions., T
o "o 1.1 T 3/8" 13 5/16" L.3L The completed assembly shall be
- 7 given one shop coat of No, 1 paint.
" "o— 1.2 " 9 1 9/16" LeBL “R‘Aggi ggp‘;: LBit tinal Frames and grates shall fit to
on u I = s
FF - 1 1 5/8n 13 7/16" k.66 grades in exiess of 3% 3 maximm rock of 0.093" at any point.
IW or 1B - 2.0 v 12 5/16m 2,98 or as an alternate to
Typez LW or EF on grades DESIGR APFROVED STATE OF ARIZONA RFV
" "o 2.1 1 3/8n 9 1 1/16" 3.35 of 3% or less. %A«Q@]’( DEPASJTM__EI[EJ)I SE J%/}A_WEQQTAHON 6/74
" n _ 2,2 on 7 1 1f16n 3.60 <iib| I_\\I
— T = i o APpROVED oH STANDARD DRAWINGS RBE
- 5 . 7 CATCH BASIN, GRATES, "
/- LONGITUDINAL BARS C-15.06
e e—




TW-1 or TB-1 = 2'-3 3/4"
TW-2 or TB-2 = 1'-9 3/4"
‘1 Tr o
A 4:{ 4" X 142" L~
¥
N
o Delete anchors on
T one side for curb
o opening basin.
See Std . C-15,01
5 3 4
) 3/8”
= ="
‘\ F
3/8" --I Ir--l" b - Delete anchors on one
PLAN end for basins using
o "1 beam grate Support.
'See Std. €-15.01, Detail
No. 2.
al 4
° 3/16"
)
e
3/8" ¢ anchors 2"
SECTION
FRAME
. Clear No. | Grate Opening
I Spacing |Bars | 5q. Ft.
TW or TBei.O i 26 | iv 3.21
TW or TB-1.1 1o3/8n | 21 o 2.32
TW or TB-1.2 2n 16 i L.6b
" TW or TB=2.0 1m 26 | 1v 2.32
TW or TB-2.1 13/8 | 21 | 1" 2.41
TW or TB-2.2 2" 16 i 2.65

3 t _[_;"

’a ~
Q
u D s
2 @ 35
w-1= 2'-2" LH . TB=1 = 2'-2" (s
TW-2 = 1'-8" b I TB-2 = 1'-8" b
. i — . &
¥ T ] ! 5
IS _

: 1 Igi o T li :I

: 1 ]rl | ; ,_L_ .:_l \

i | -

l%l l ' Ha -

; T ; = 2"

.1 I = "‘L f“"‘l
For bar spacing, frl IT ~ 6 !

11 | o — "
number of bars . iII li = 9/16" holes
and grate open- Nd i g o ) 1/4';_:{_3 L/an
ing, see Table. =\ i o L———.,

! T3 BAR SPACER DETAIL

(V]

24 RN RN Cast iron, cast steel

H[: Jl I ! or steel bar stock.

:U 1T Spot weld

1 L

11 It Nut & cut or peern. i

T i1l washers.

mMEL == 7
i —— ¥ 7
. Ji - " ) L= 4‘_’ Spacer —¥5 4‘“‘// .-:3’
3/16" 1/2 X3 1/2” bars _}z]}’ //ri// 8 p
: 172" rod \1%\\\ R
PLAN PLAI >
LA = FLAN threaded ends ——— -
[aa]
{ SECTION A A
; :
- F
NOTE: See also Type ~
SECTION EF grates, Std. O- GRATE TYPES TB-1 & TB-2
15.06.
GRATE TYPES TW-1 & TW-2
GENFRAL NOTES

Grating units and frames shall
be fabricated from structural steel
except as noted. Structural steel

shall

36.

be in accordance with ASTM A

Welding shall be in accordance
with Standard Welding Specifications.
The completed assembly shall be

given one shop ccat of No. 1 paint.

TW indicates transverse

welded.

TB indicates transverse bolted.

Frame and grate shall fit to a
max. rack of 0.093" at any point.

Restrict use to grades of 3%

or less,

CESIGN APPROVED
2 ; )
f. ;
{

APPROVED FOR
DISTRIBU N

]EV

CATCH BASIN, GRATES,
TRANSVERSE BARS

STATE OF ARIZONA &/74
DEPARTMENT OF TRANSPORTATICN
DIVISION OF HIGHWAYS
STANDARD DRAWINGS
DRAWING NO.

C-15.07




20'-0" Min.

T
1

o]i

GUTTER DEPRESSION AND SPACING
CATCH BASIN TYPES 1, 4 & 5

Curbd opening 30" min.
| - 1 ot
i ! 1] t

L _

Gutter Control Grade'—/ Meet Normal Crown

GUTTER DEPRESSION
CATCH BASIN TYPE 3

Meet existing terrain all around7

Apron shall be
shaped to suit
local conditions
and shall extend
a minimum of
L1=0" from edge

I
by b of grate in all
ﬁ : = | = ﬁ-%&l dirgtions.
L | = ™~ Grate shall be
1 | depressed a min—
_____ imum of 4" below
surrounding

terrain and bear~
ing bars shall
parallel direction
of principal flow,

2" A.C. Apron—)‘)

CATCH BASIN TYPE 4
(Off roadway location)

N é A
Meet Normal Crown

Curb batter--—+| | L |

w Normal Crown
\l_\ ______ |
Gutter ! — =74
depression b A e

DETAIL NO, 1

Catch basin wall

6" X 18 ga. C.M.P.

Plug with g
conc. upon e
pvmt. com-
pletion.—

CATCH BAECIN
CONETRUCTION DRAIN

Drain may be deleted at
option of Engineer

LEGEND
Gutter depression: 3" max. (See Detail No. 1)

O= Normal pavement or gutter flow line elev.
®= Depressed elevation.

9= Straight grade with downward slope.
W = Normal gutter width per Std. C-5.01

GENERAL NOTES

No gutter depression shall extend into
a traffic lane.

STATE OF ARIZONA 63/7“ 4
DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

STANDARD DRAWINGS
Catch Basin Misc. Details

DRAWING NO.

C-15.08




4

Dike back sloped to intersect ditch
grade. (Siope referenced to ditch
grade, )

p——

PLAN PERSPECTIVE
ILLUSTRATING I-WAY FLOW WITH DYKE

5/8" holes - _
3 7-bars, 5/8" X 2.1/2) . *w‘_i
‘? ég i ‘;3” c to ¢ [Wg i
LT Ty Bl
o ; : :
S \ e
< r | .
: | Al ] | EE
o — s
1 \ 0|
I |
Y o, ] 1 P
L= 3! -J I

2 11/16" X 3" Zee, 12.6#/ft,

1/2”

or Detail No. 1 alternate.

" Bend 45
\\\\ 3/16”E ;7 \

<

*

|
&l—ﬂ -

GRATING DETAIL

8" when wall height
exceeds 87,

e?iff_ Catch basin:
and apron

Dike dimensions
& side slopes per
plans

K’See Grating Detail

|
>

 _:? Flow
H —_— _ 4/‘\L/\

s
~ ¢ of median drainage ditch

n——

3 4!
T>f—F; H:1

e

s |/ 24 . " I8
L—b 1 dike slope or ﬁ. o ¢ b . 3 - ; 'E “Match median
; utle . ~ : T Lt “Matc 1
median ditch grade. P pipery P ' Median ditch grade-> Cutoff walls ™ 1 cross slope
{l-wav or Z-way o L ! same material E

—¢

Liow respecliveiy)

#4 bars. See i

Section B-B- &

*H M frar— —

SECTION A-A

X 4" bolt anchors.

-—\3” X3 1/2" % 1/2"/

L/4"

/
L—2 1;2% ¥ 1/2" bar

DETAIL NO, 1

as aprom I —
#4 bars, 1'-0" ¢ to ¢ A
horiz. and vert., 1 1/2'2_;// L9t

24" Outlet
pipe.
clear teo inside of wall

No bottom reinforcing. +¢'- »J Lr qJ L‘—ke”

SECTION B-B

GENERAL NOTES

Apron shall be A.C, or P.C. concrete as specified on Plans.

Conerete shall be {lass A.

Crating shall be fabricated of structural steel.

Structural steel shall be in acrordance with ASTM A 24,

Welding shall be in accordance with 3tandard Welding
Specifications. )

Grating assembly shall be ziven one shop coat of No. 1
paint. )

"H" indicated on Plans.

esia anproyen STATE OF ARIZONA Y
%4% DEPARTMENT OF TRANSFORTATION [10/70

DIVISION OF HIGHWA
APPROVE . STANDARD DRAWINGS

D
DIST BU)’W’ CAT( H BASIN M]:DIAN DRAWING NC
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A - A11 re-bare nn_4 1M

l | c to ¢ except as shown.

]
s L/ Np g 177

3]
r—]‘,
g
o3
3

<

o

‘Y

Construction Notes: —
— T 1+ 1 =
o1 S ! o o oA
1. Excavate as required o~ W {
in compacted 10:1 slope. o ISRIE BE /»',‘_,._,- 2 il . 4 etail A
2. Place mitered CMPA Lo d _
section and re-bars. '\ : =
3, Backfill with conc=- ,n : - - - - - - c po
crete to mitered lip of | ‘I \ . " \(—Detail "y 'I"
C.M.P.A. : ,V\:‘M\.rp . (-Grate
4, Set frame in wet Mo~ AT LR Rk 3 : - ) <] W m o 9 (] [+)
concrete. T T 1 i ~”’ [l [l U _L’ U H H H
5. Complete concrete 1 i 4 i t 1] c
backfill to slope line For outlet L % gt
and screed finish, details, see A ‘—l— 1¥' clear B ‘-L ~
6., Remove excess plans, (typ.) 6y .-ul FRAME .
3"xs"xs/a"z§4 Fi—’l . -

concrete from
frame and inside
of C.M.P.A.

N T3 x3/8% ~
T 3/8" ¢ ~| 5/16"'x1" Nelson

7. Install grates s/1e" Ie—5 /8" x 3 x —H—
after concrete 2'-10 3/4" bar. ! S"tud: Welt:l to
et ' x3I'x3/8"A
. 5/16" ¥
[~ e~
g DETAIL "aA" DETAIL ''B"
L‘E 2!_9" I )
2 3/8" o " Ty ey
ol ] 3=}
25" 2¥' 13 /8 A B ;f
g SECTION =~
5/8"x2%"x2'-10 3/8" bar o
-
. L |
. 1]
-El = ' i\l
B < 4-3/8" @ holes —
o ) -
- Screed 3l
_l' finish— :{L Re-bars. N .
+ — See Sect. C=C 29" x1¢ E’L Remove GRATE
! T > : CMP Arc n = No. &4x 6" re-bar, 90° bend.
o ‘g EECN Tl ! f] Nelson stud & nut— Weld to frame 2, .
Lonc. backfill ] R A I 5'-8%" J ! b
| pmt. limits, ! 10' - :I ~—Lrind to fit.
SECTION C- C
SECTION A-A SECTION B-B CMPA MITER

GENERAL NOTES

All concrete shall be class A.

Frame and grates shall be in accordance with ASTM A 36 and
shall receilve one shop coat of paint number 1A or 1B.

Reinforcing steel shall be intermediate grade conforming to
ASTM A 615 Grade 40.

Mitered, 10', 29" x 18' CMPA section shall be 2 2/3" x 4" corrugated, DESIGN APEROYED STATE OF ARIZONA éE/V74

12 G teel. = DEPARTMENT OF TRANSPORTATION
auge stee %M DIVISTON OF HIGHWAYS

APPROVED FOR | - STANDARD DRAWINGS
DiSTRIBUAON DRAWING NO
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r.’,.

AN

1l-Bar 3 x %
2 3/8 ¢ to c

101_3n zl_on j_ ‘,2 3/ 1 l ,,"

o <3/8" Inserts to PR DERDADERENE 3% B ; ‘ 2 =

=l Match Grating 5\: -4 1/ 0l P ‘ ? ’
=l | : z = AP ’
3 Bolt Down Clips (6) © :. ‘ L 1 ’ ? E L
b ™~ B 5/8" Lifting_..‘ - 4

= iy —nserts (g |2 SECT. ne-n

S R S5 A CORPRUPO, O oF Sl = e e e S r.n-

R i e 20 IS SR xw =l o

‘E Tt
rLa 1P S
il . ) /.
- 4
310 rl b e <
B {—l 6" Lap L) 2'-0" | MENETY
5™ 1-* Rebar u
L . 11 =
. 20 -0" 220 ! — Y [ S
5 2' - _Match 10:1 DYke glope {. 7 ’_py,, B _\Gio‘Ut : D D
- - \ oz R )

T e Crates. with 5 bxl=W2 ,9x | L ?olt.Down Clip PLAN SECT. C-C
- Ta i 3/8'xB" bolts 1 clear AR Iypical both ends) \

e Trse . e S0 See Detail GRATE (3-REQ'D

,_,‘7-—-; ':'_’V’_T"'p"‘;"—",":ﬁﬂ e N |V etai ( Q'D)

Z B ‘—J . " L29"x18"
7 CMPA Outlet

29" x18"
~t¥ CMPA Opening

21.6"

END VIEW

SECTION A-A

5 !] EII .
2-117168" W L
—22- -
5“

1" Clear

_';:.' - . 3
{:;?T'ﬂﬁj?:'laiiuf&'i

[4}:4-&12 9%
WL MHE.

SECTION B-B

__61'_4

P

[ %H

A

W .

|- = -

1
AL
prill 7/16"¢

Bar 1% x %
x o'-z%--_l

BOLT DOWN CLIP DETAIL

GENERAL NOTES:

1. Concrete shall conform to the requirements

of Structural Concrete for Minor Precast Structures.

The minimum compressive strength shall be L4000 psi.

2. Grout shall be in accordance with specification

605-3,03 except water content shall be such that

the consistancy is proper for smooth trowling.

3. Grate cross rods shall be resistance welded, fillet welded or
electro~forged to bearing bars.

L The completed grate shall be given one shop coat

of No. 1 paint.

5, Foundstion soil and backfill shall be compacted to not less than
$5% of the meximum densty determined in accordance with the re-
quirements of the Materials Testing Menual of the Materials Services.

DESIGN APPROVED STATE OF AR!ZONA REV.
;’ﬂ DEPARTMENT OF TRANSPORTATION | g.7g
DIVISTON OF HIGHWAYS
APPROVED FOH STANDARD DRAWINQS
DISTRIBUTIC! DRAWING NO.
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PLAN

B—-—ﬂ

rd

— ____.-.__..I

i — . e e e

\

B -

ELEVATION

2 - #6 bars

3/4" chamfer, all
exposed corners

PIPE ﬁiﬁé&é?bﬁé- QUANTITIES
I.D. L E F C.Y. Comnc. Reinf.Steel
(Approxy| C.M.P. R.C.P. Lbs,
18" 2'-0"(1'-0"}1'-9" 0.97 0.96 65
24" 2'-0m|i'-0"f{1'-9" 1.11 1.07 78
3g" 3'-0"|1'-6"|2'-7" 1.50 1.44 108
36" 4'-0"f2'-0" 3'-6" 2.08 2.01 150
42" 5'-0"{2'-6" 4" -4 2.71 2.63 205
48" 6'-0"|3'-0"|5"-2" 3.39 3.30 270
54" 77-0"{3"-6"|6"'-1" 4.14 4,02 335
8'-0"|4'-0"6'-11" 4,96 4.80 410

1|1_6||
min.

Bend to conform to pipe.\\\\\\\\ 6" :l 60"
[y

I1.D.

i6||

2l_6l!

SECTION B-B

GENERAL NOTES

All concrete shall be Class A.
All reinforcing bars shall be #4

except two #6 bars over pipe. Bar spacing
approximately 1'-0" ¢ to ¢ unless other-
wise noted.

30° wing wall flare shownj 45°
normally desirable. See Hydraulics
and Utility & R.R. Engr. Divisions.

OFSIGN APPROYED

STATE OF ARIZONA

I REV

% DEPARTMENT OF TRANSPORTATION |

DiVISION OF HIGHWAYS

APPROVED JOR STANDARD DRAWINGS
DISTRIBUZION . - DRAWING NO.
;g%zyzg /4 jIrrigation Headwalls 18" to

60" Diameter Pipes C—'GOI




Cover. See
detail below.

e

4 1/[;"'

1 3/4%

6"“" 3

72 577,

Variable

4__¢_Hﬂ__d1::;7*——00ver hook and hasp.
o See detail below.
e

|
f‘m#& bars, 12" ¢ to ¢

I—Gate as per std. €-16.03,
y Type 2, if called for on

S
SECTICN B-B

3!_2“‘

Plans.

AL 21

i}é” Checkered plate r_________ﬁ
/ s

)

—
e -

' I
! |
l I
L ‘- 2"‘ I Pt T‘) : I__-‘ t31_2h
C .. e F,i.l C ] - & - .i ~span
p o PR | S = el | ‘ | :] NSNS
3/4" | |
Sl | } 0
‘.' . l -
A /M T e
Lift handle. See detail Standpipe No. 1: =

1

7E—..I -

1/2!!

PLAN-LOCKING COVER

Hook opening

:‘f"‘———w.a- K 5 . o - —F2Z
.._>V- : \q
O ’ : R ‘\
- Tai e 7 I™~#3 bar
N hook
A - . :
=
w'.. s
v /L ..,
Vi
3”
-

g

1/2"R

{PHasp opening

T2z ezzzzza
ra. .' ..v. .'.‘. a.
‘- ) AN I A -'\\-\“#3 bar
v ) el ¢| Dhasp
'& '.‘IA.' ‘V.'.X
A,.-‘v'_'_'_‘v_
1 1/2" VA
—LE .

SECTION D-D

horiz. & vert. Place

1-1/2" clear to inside |

of walls and floor.
l’ Mortar
A WY,

R;ICC Pipe;lsize as Tee ?]inges, 1/4" /NB - 1/4" bc.}lt SiZe

showm on plans steel,welded to /o ~self drilling type
cover all around concrete anchors,
with 1/4" fillet / < T

,/ 5/16" Q
A holes B

s/ie" X
e
hO].ESLCil :.:
Lf; d] JL
1/2" x 1-1/2" slot T
1/4" staple for lockng stavle 4" 5
for lock | PLAN =
/HCover X
1.
Gate as per $ ettt/ 1/4" ¢ rod ?_ \_.1/[," steel R,
Std. C-16.03, [ a bent up ends o
Type 2, if i 5 0
called for on |} :les
plans, —~ tlew COVER FOR NO. 1
" N 0B STANDPIPE .
L, [ =]
oo
5 GENERAT, NOTES
:E? A1l concrete shall be
S ~ Class A.
.\- Mortar joint Structural steel shall
) ve ilu accordance with ASTM
o | %1 A 36.
e R AT LY All cover steel and ex-
o: 1 posed appurtenances s?all b?
[ L ] given one shop coat of No.
J\ Mortar—</ oI Water flow S;ze oiﬂplﬁzjzs#\ paint.
\\ : shown on pat Plans shall specify
1 . } locked or bholted cover for
v - | ) Standpipe No. 2
T T For specific details of
':-DL L z -\-Concrete base a flush pavement or sidewalk
L i A P SRRREt St ¥ 1. installation, see Utility &
4" ‘ 4" Railrocad Engineering Div,

SECTION A-A
IRRIGATION STANDPIPE NO, 1

2-1/2" x 6" sq.

D_E/R" halae— . . . L.
=T vt m %o head mach. boLTS

3r-2v oy o3togen
X174
Checkered
Plate
Cover
i lg = [BESiGN aveuoves STATE OF ARIZONA &ira
¥ ﬂ)ﬂg CEPARTMENT OF TRANSPORTATION
1 1/2md / A DIVISION OF HIGHWAYS
ZPBROVED POR . STANDARD DRAWINGS
BOL.TED COVER FOR lDlSTRiBL}T [0 . _ ) -. ORAWING NG
STANDPIPE NO. 2 / - W,éﬁ ] Trrigation Standplpes C_|602




.16 ga, galv, iron gate

Pipe size 6" thru 18" as
{called for on plans

rVariabie-

.

s

/ N\

N\

~ L

<S'lbt in couc. for gat€

ELEVATION SECTION
PRECAST IRRIGATION GATE.
For open ditch installation

. TYPE 1
Slope to fit
- /_ local conditions — "
Cement plaster — =
AP T T o
; Ground line
- ; T ::F t.::F
3 TYPE 2
e For pipes 6'" through 24'". Gate and frame shall be
.Class A concrete ring Hith galvanized iron. Type shown is for concrete pipe. For
for lawn installation :/ N '[ | C,M.P., external steel adjustable band shall be used
Variable A Y | in place of internal steel ring.
6" to 20" | |
; I | I
| i |
i
|
i} Concrete "T" or "L" | Sy ——— g ——— : n
to be included with IF=——=fF I B
valve ! 2 a {i
¢ | K N l Il o
Rt "0z ¥, | I
(R4 wil
Iﬁé Wy : °
§ h 41 |
Irrigation Valve Number of valve ] .
shall correspond to the size of the { | :
pipe in inches, No. 6 to Neo. 20. i : I
I
PART SECTION I : :
FLUSH IRRIGATION VALVE, ' i
ELEVATION SECTION
IRRIGATION GATE
For standpipe installation DESIGN APPROVED STATE OF ARIZONA REV.
TYPE 2 50 DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
APPROVED FOR STANDARD DRAWINGS
DISTRIBU N DRAWING NC.
o| Irrigation Valve & Gate C-16 03




‘ @, (IS IESIN
0:‘:.%/‘:‘002.:’:“:.::‘3‘ perspective.
COC I XL A SIS IS
SSSSLSFAL AN .Q.’. SISO LT — Top of bank protection
O e %4 /..0 \‘Q.Q 7262620 %0 00 00T 30 Double wrapped with 3
[ g SR ORI ARSI XY : v 2 - lo o
N7, /'0‘9..0..’,0‘\“9”.000; ’0‘000/ 6X6-10/10 Galv. wire 2~-strands #9 Galv. ) =33
.. I/I lé\ ',/.:Q.\‘\ :};.’0:6:0:0:"‘5.‘0’0// mesh entirely enclosing wire. O ') = oo
N/ ...k PR IR AR, rock backfill including WO AN\ A 0
J " .. % “0.{60’0‘0‘0\’?“. .‘\. 7 ends. Lace laps with 2- O O O
NSRRI th 2= _
'. '.. .. .. ~e.. ..’”.{./s..\’ P, strands #9 Galv. wire. Slngle wrapped with ‘ O Q
.I '................&. :.ﬁ(‘.".“.‘.’ 2-strands #9 Galv. & Embankment slope
'..I/I'.. .... .. ..i.}//; ",é".\":».}. 210" wire 1'-0" ¢ to C\j\: ;/&A , C?O ’
N ./
) RS A I O
\ st bed OQ)/ AN \——Rock backfill
ream e AN
zﬂg%? G
#9 Galv. wire ties; double o A \\\\
wrapped 2'-0" ¢ to ¢ both () & _ N\ p— Min. 20# railroad rail or equal,
ways. N 7 '_‘-T;)El—wo\\ \ 15' ¢ to ¢, Type 1 = 10' long;
by /  wiType 2 = L'\'\ Type 2 = 12' long.
iy 3 \ g
QS 7, ol \
> 4 I o _A0
it 30° 2 30 \
i"."ll," { p “‘-9___2*// \\
fﬁ \ f:;/ \\\
Type 2 = 2 T _0 "
—50# Railroad rail, or equal, /'-6" ¢ t¢ c.

PERSPECTIVE
Drawn for Types ! & 2. Type 3 similar.

6X6-10/10 Galv. wire mesh
#9 Galv. wire ties. See

6X6-10/10 Galv. wire mesh

#9 Galv. wire ties. See 1'-6

Type 1 = 15' leng; Tvpe 2 = 17' long.

TYPE : TYPE 1 & 2 BANK PROTECTION

-,—\~—Top of bank protection

GENERAL NOTES

1 1

perspective. )
¥
. — See
£ Table
’ Rock shall be sound and durable, of
Embank rounded or angular shape and with a nom-
mbankment 6lope inal diameter of 8' min. and 12" max.
Rock backfill Flat or needle shapes are not acceptable.
i —
Single wrapped with 2-strands
#9 Galv. wire. 1'-0" ¢ to ¢
max.
i . Top of bank protection
. n
Type | *Embankment slope rate h above stream bed
3 2:1 0or 1 1/2:1 0' to 2' 2' to 4!
1 2:1 or 1 1/2:1 0' to 3' 4' to 7'
- . L) 1 1 ]
. 20# railroad rail or equal z 2:lor 1 1/2:1 0’ ro 6 6 to 12
0" long, 7'-0" ¢ to ¢ *When other embankment slope r:-ates are encountered, TESIAN APFRGVED STATE AF ARIZONA TREV
warp to 2:1 or 1 1/2:1; that is, warp 1:1 slope to W DEPARTMENT OF TRANSPORTATION /74
TYPE 3 BANK PROTECTION 11/2:1. / DIVISION OF HIGHWAYS
o STANDARD DRAWINGS | .
P Bank Protection PRAWNNG NO
'ng%f# ! C-17.0l

i

J
Types 1, 2 &




6 X 6-10/10 Galv. wire fabric

Loop Cables around rail- placed as shown to enclose Type 4 = 4'
road rails as shown. all but the top surface of . Type 5=5'
the rock backfill and attached > r~ —~
:gziagaﬁigfaﬂrﬁﬁh to the rails by a single wrap- i ' |
one turn on each rall?.l. ping W;L.th 3 strands of #9 Galv. .ri
wire 1-0" ¢ to c.
. ? -‘——— r“\\a/en Dia. Cable
Galv. wire fabric Rail heads &>//’
end piece._\-!r— face out o -
- Rock b
. Type & = & ] ackfill
Type & = &' 6 X 19 Galv. Plow Steel, Type 5 = 7
TYPe . - 5] preformed, fibercore cable
yp 3/8" at top; 3/4" at bottom. — Low stream bed
P § .
7 . 3
- 14 Rock backfill Type 4 = 2'_ |
/ ‘-" — o Type 5 - 3.
1 3/4" Dia. cable placed

under basket.

o . ' _an 1.t \\._
<~ Mfgr's Std, Cable l_2 0 L 4"-0 # 4'-0"
Clamp galvanized )
— - 50# Railroad rail, 4" c to c—

0 l

PLAN ) o N L
Type 4 - 15' long . _\ BT B

18" {

Type 5 = long \i ‘{ |

TYPES & & 5 BANK PROTECTION

2" X 4" A galv. woven wire fabric; horizontal wires shall
be 2 strands, twisted, min. 12 1/2 gaj dia'gonal wires SECTION A-A
min. 14 ga. Attach to rails as shown by single wrapping

with 2 strands of #9 Galv, wire.

. GENERAL NOTES
8‘-4" 8.-4" ___l
) ' Rock shall be sound and durable f
Intermediate Panel End P — : - -
'\Kﬁ s nd Panel it ] rounded or angular shape and with a nom-
; ) inal diameter of &' min. and 21" max.
p - © Flat or needle shapes are not acceptable,
- Rock shall be comprised of 50% min. &
] L to 12" and 5% max. 18" to 21",

G

B §ye \
“ﬁ -~ - Min. 15# Rails or ’B(f' 2 Strands #9 Galv. ]
Head of rail .. equal 10' long. - —*1 wire twisted taut.

a--.g_

Dyke or Emb.

\\

[ 2r-2

N

‘-
'q
qF

1”2

e

TYPE 6 BANK PROTECTION m——— — —— — .
¥ AN FESIoN APZROVED STATE OF ARIZONA 7S

¥, DEPARTMENT OF TRANSPORTATION |8/74
DIVISION OF HIGHWAYS

[ o STANDARD DRAWINGS
%‘\ Bank Protection DRAWING NO
Types 4, 5 & ¢ C-17.02




HALF PLAN
CONCRETE

BRICK

SECTION A-A
New or exist.
Epvmt. structure Conc,
r T -~

R

L' B

1:2 Cement o] Circular bend.

plaster ; :
4 Batter A
J\ JJQ]I BT
‘ " 4' =0" -"".'". +
8 - "g 6!!
A 33 ‘ A
SECTION
BRICK CONCRETE

MANHOLE NO. 1 MANHOLE NO, 2

I'-O" L' 0" _4_1-'-0"]

gi— 2:12 Batt | I‘

F—— -0"i—2: a er |

~—1 =0 BN #6 bar
i P IR a
of [ErE= % et

SECTION

#6 X 10'-0" bars.

HALF PLAN

PIPES 36" I, D, & SMALLER

6!_0”
A
Iil ” %——_#6 bars
} [ )
o s ||
J I
M !
R T 1
| H
: I
S Iy
- i I
I [
m K
| |
1 T %I
|
1 N i
I.D, + 3'=6"

HALF PLAN
PIPES OVER 36" 1. D.

1!_0!!_ 4,_0” N
j -
mT=21'-0" B ! 'Y#E’
/)r—_;l..__..j 4-| | :_ \ bars

2:12 Batter-..._

i-—— #6 bars

GENERAL NOTES:
1. Precast manholes shall conform to the requirements

of AASHTO M 199 except that the compressive strength
of each unit will be determined and accepted in
accordance with Section 516 of the ADOT Specifications.
Conerete for all other manholes shall be Class A.

2. Every fifth course of bricks in Manhole No.

1 shall be laid as stretchers.

3. For manhole cut and replacement of bituminous

or concrete pavement see Std. C-7.03.

L. For Std., C-18,02 frame and cover type, see

Plans.

#6 X 10'-0" bars.
Circular bend,

i

Reinforeing shall
be in accordance
| With ASHTO M~199~

Varies

Dimensions shown are illustrative.

Il!_orll

3I_OII

&
| ,_;l
| pe

|
i HALF SECTION

MANHOLE NO, 3
PRECAST REINFORCED CONCRETE

B 4 #6 bars—
I.D. t 3'-6"

pay

SECTION

PART SECTION
B-B

RESIGN APPROVED STATE OF ARIZONA Y
%&2 DEPARTMENT OF TRANSPORTATION |8-78
bl DIVISTON OF HIGHWAYS

STANDARD DRAWINGS

STANDARD BASE STRUCTURE Srg‘giD;’Ii?szASE STRUCTURE ARG R T,
FOR PIPES 6" TO 36" L. D. OVER 36" L. D, / }  Manhole Details C-18.0|




3

1

Plan

' 3/16" Batter

e

o

\

Buttom View

20 -4 1/4"
S 2'-2 3/8" e 15716
| 13/16" 3/16" Batter A
T N R I
| |
. ' NIRE
- I | 3{4.‘| ?
7 1 7. j
on -~ 2v . - 3 1/2"
~ A ton 1_"\/8"
—— — Sy [

2'-9 3/4"

Section

FRAME

APPROX., WT. 200 LBS.

Bottom View #_ Top View

GENERAL NOTES

The besring faces shall be machined

so that the cover will have a uniform
bearing in any position in the frame.

. 2'-2 1/8" -l
Bead 11/
3/32" High __11.1 g E-T—H

g 1/16"

25

/2
8 1/16"

7"

1'-11 1/8"

Section A-A

COVER

APPROX, WT. 200 LBS.

DESIGN APPRONED

Hize,

APPROVED FOR

OISTRIBUTION -
/4

L

. STANDARD DRAWINGS

STATE OF ARIZONA REV
DEPARTMENT OF TRANSPORTATION [T/75
DIVISION OF HIGHWAYS

DRAW.NG NO

MANHOLE FRAME & COVER C-18 02




Depth Gauge
See Detail

Joint Detail "G" Std. C-7.02

|
¢

Roadway | Width

8" Class D concrete
Finished € Grade

3"

Slope 0.015' /ft,

k,w g

min, ;

1."0"._‘

Depth Gauge
See Detail

|
¢
Roadway| Width
S |
|
Flow Finished ¢ Grade Slope 0,015 /ft.;
= 1

i (.17-) 3
hd 1 g%i . ~
5 | >
—Fine aggregate See Plans for T
h_“ base material L'_‘_'.OL'.J. L.
2-#4 bars top
-Q_-Z and bottom
- 2-#4 bars top
L- and bottom * Min, distance

CONCRETE SURFACE FORD

CONCRETE WALLS balow stream bad

k._'::‘.'-

o) [Pl 2-#4 bars top

L and bottom

\ti-see Plans for bituminous -
surface and base material 1'_0"-1

Z2-#4 bars top |
and bottom
BITUMINOQUS SURFACE FORD
CONCRETE WAILILS

Vertical alignment to be as
near average transverse grade
of stream bed as possible,

Depth Gauge (2)

\Q M&J‘-

Wall te be built te
one foot above high
wvater lavel.

Vh W

Upstream Walle

Wall may be builtij&
to this line

3" weep hole 20' c

to ¢

ELEVATION LOOKING UPSTREAM

GENERAL NOTES

Ford walls shall be class A
concrete.

Depth Gauge tubing shall be
protected against concrete entering
through bottom ot perforations.

Depth Gauge tubing and 'both
sides of numeral tabs shall be
painted 2- coats white enamel.
Numerals and markers shall be 1-
coat black enamel.

2 1/2x4"x%18 Ga. sheet
metal number tabs, both
sides, Fasten with 2-
5/8"x3" bolts through
tube.

i3

-

1 3/4'%x3'-0" perforated
telescoping sq. tube,
/18" holes I

¢ to ¢, 4- sides.

T
12 ga, 7

%2 1/ x1/m
numerals,

1!_01‘

a— 2" x10" perforated
telescoping sqg. tube,
12 ga, 7/16" holes 1"
¢ to ¢, 4= sides

DEPTH GAUGE DETAIL

DESIGN APPROVED

Hdbsy

APPROVED FOR
DISTRIBUTHON

/7

STATE OF ARIZONA 4
DEPARTMENT OF TRANSPORTATION [8/7
DIVISION OF HIGHWAYS
STANDARD DRAWINGS
DRAWING NO.

FORD- CONCRETE WALLS

C-19.01




Flow
L aERSE—

Width ef Seal Coat .

Roadway Width

ST I RS
pil

Optional Rock Basket

Depth Gauge

For depth gauge
details, see
Std. C-19.01.

downstream from cutoff
wall., See Detail A,~

2" nom, pipe
See Detail A.

Wall to be built
te one foot above

high water

lgvel.

7

3-2" X

Width of |
‘seal coat

To be used when treated base
is called for on Plans.

TYPE 1
#9 ga. galv. wire 2!

Roadway Width .

Slope 0.015'/ft.

3-404 common

4" X 4" X 5'-0"

posts 5' ¢ to ¢

12" planks

nails per board

TYPE 2 A” X 4” X 5'-0“
BITUMINQUS SURFACE FORD posts 5' ¢ to ¢
TIMBER CUTOFF WALIS

Depth Gauge
3% Maxs —
e Optional Rock Basket full
length of structure. See
Detsil A and Plane.

waiir 2

1t=0"
.

1_1

L\‘q -
- - LL—-/"Z” nom. pipe,

See Detail A.

ELEVATION - TYPE 2

Rock £ill,-6"
min, size

6 X 6 - 10/10 welded wire

BITUMINOUS SURFACE FORD fabric., Tie with 2-strands

c to c
each way, Tie top and bottom
of basket to top 2'"'x12" plank
at 5' intervals and at each
end. Tie by encircling plank

' with 2-strands of No.

12" dia., x 12" deep conc.
foundation for depth
gauge. Full circle for
Type 1; half circile

for Type 2.

: il
9 wire, 2 nom. pipes, 7!-0:
spaced 8" ¢ to ¢
DETAIL A

GENERAL NOTES

All timber shall be rough, pressure
treated and unpainted.

Rock basket, full length of structure,
shall be included only when called for on

Plans.
See Plans for bituminous surface and

base material details.

See Std., €-19.01 for Depth Gauge
details.

Depth Gauge foundation mav be job mix
concrete ot not less than S5-sacks/C.Y.
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RATLROAD CROSSING SIGN .
Concrete may be job mix concrete of ™
not less than 5 sacks per cu. yd.
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LOCATION PLAN

aluminum or 5/8'",

medium density,
grade B-B plywood

8" series
E letters

Steel post
std., C-9.04
modified.

‘RAILROAD ADVANCE
WARNING SIGN

GENERAL NOTES

A1l wood shall be redwood or cedar, S4S
and untreated.

‘Crossing and advance waming signs shall
be placed at each approach with steel or
aluminum message panels placed only on the
side facing traffic.

"Number of tracks' panels shall be
deleted for single track crossing,

All crossing sign message panel background
shall be silver-white, flat top reflective
sheeting with black, opague letters.

Advance wamning sign traffic face back-
ground shall be highway yellow, flat top
reflective sheeting with black, opague letters,
border and symbol,

All wood and metal surfaces not covered by
reflective sheeting shall be primed and finished
with two coats of No, 11 white enamel,

Reflective sheeting shall be applied in
accordance with the manufacturers specificatioms.

All lettering shall be in accordance with
AM.D. Traffic Control Manual

Number Panel: 9" X 8 1/2" X 16 ga. steel
or 7063 aluminum panel mounted on 9' X 8 1/2"
X 1 5/8" redwood or cedar, 5 1/2'" series D
letters.

Track Panel: 2'-3" X 8" X 16 ga. steel
or 063 alumninum panel mounted on 2'-3" X
1 5/8'" redwood or cedar, 4" series D letters.
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Survey Monument Reference Marker A _urvey monument, frame and cover, complete in place shall be
considered a unit.
A Righte~of-way marker, consisting of a survey monument and a
RIGHT OF WAY MARKER reference marker, complete in place shall be considered a unit.
A11 markers shall be placed as shown on the plans or as directed
by the engineer.
Frames may be either Type A or Type R, Frames shall welgh at least
63 pounds. ] ) ] i TDESIGN apPROVFR | STATE OF ARIZONA ROV
Covers shall weigh at least 16 pounds. | - ! “EPAR?MENT 5!-_ ?RAF:JJSPORTATION 5/72
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STANDARD MARKER

GENERAL NOTES

Standard marker shall be made of
brass, bronze or aluminum.

Stanaard marker will be furnished
by the Department.

Bench marks will be estahlished by
the Engineer on headwalls, bridge curbs
or other permanent structures.

Aluminum marker shall not be used
when calcium chloride is used in the
concrete.
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